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Abstract
AmaTerra Environmental, Inc. (AmaTerra) conducted archeological test excavations at site
41SR459 in October 2018 for the Texas Department of Transportation. Work was conducted
on behalf of the Texas Department of Transportation (TxDOT) Environmental Affairs
Division, under contract number 577XXSA001 (Work Authorization 57715SA001) and
Texas Antiquities permit number 8585. Site 41SR459 was located during an archeological
survey for the proposed construction of a new roadway, State Loop 195, and is located
north of US-83 within Starr County, Texas. This site is a prehistoric campsite consisting of
a dense lithic scatter and burned rock features. Archeological testing consisted of detailed
surface mapping of the site, the mechanical excavation of one 60-meter long backhoe
trench, the hand excavation of six selected test units, and one hand-excavated control test
unit within the trench wall. This work �����=
18 burned rock features located throughout
the site, six of which were chosen for feature-focused unit excavations. In total this site
yielded a sizeable quantity of lithic material and burned rock. Cultural material recovered
from the site included diagnostic artifacts, lithic tools, lithic debitage, FCR, one historic
ceramic, a bone bead, mussel shell, and faunal remains. The radiocarbon ages, coupled
with dates from temporally diagnostic artifacts, indicate a minimum ot two occupations
(and possibly a third): one during the Late Archaic and one during the Late Prehistoric
periods.
The portion of the site located within the Area of Potential Effects (APE) is recommended
as eligible for listing on the National Register of Historic Places (NRHP) and as a State
Archeological Landmark (SAL). Although the site may extend farther north and south
outside of the APE, further work is recommended within the ROW for Site 41SR459 and
should proceed to data recovery. All artifacts and ���
records will be curated at the Center
for Archeological Studies at Texas State University in San Marcos for permanent curation.
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Chapter 1

Introduction
Archeological test excavations were conducted by AmaTerra Environmental, Inc. (AmaTerra)
at site 41SR459, the Herrera-Treviño Site, in Starr County, Texas (Figure 1-1). Work was
conducted on behalf of the Texas Department of Transportation (TxDOT) Environmental
Affairs Division, under contract number 577XXSA001 (Work Authorization 57715SA001)
and Texas Antiquities permit number 8585. Field work was performed between October
8–17, 2018, with laboratory processing and interim report preparation conducted
between October and November of 2018. Subsequent artifact analysis and reporting
was completed under Work Authorization 57908SA001. Site 41SR459 is located within
the Area of Potential Effects (APE) for the proposed construction of a new roadway State
Loop 195 (CSJ: 3632-01-001). The archeological testing of site 41SR459 included the
�������=
of 18 burned rock features and the hand excavation of six selected burned
rock features. Archeological investigations were restricted to the portion of the site within
the TxDOT right-of-way (ROW).
Site 41SR459 is a prehistoric campsite consisting of a �����
lithic scatter and multiple
diffuse burned rock features located near Roma, Texas (see Figure 1-1). The age of the site
ranges from the Late Archaic to the Late Prehistoric based on multiple radiocarbon dates
from charred plant remains recovered from burned rock features and from temporally
diagnostic artifacts recovered from the surface. As such, this site was probably utilized
over a period of a millennium or more. One Refugio, one Catan, and multiple Matamoros
projectile points were found throughout the site, suggesting the earliest occupation was
during the Late Archaic (ca. 2350–1350/1250 BP). The presence of one Starr projectile
point indicates another occupation of the site during the Late Prehistoric (ca. 1350/1250–
700 BP). Radiocarbon ages from the features coincide with both the Late Archaic and the
Late Prehistoric, with the oldest being 1564±50 cal BP and the youngest being 468±42 cal
BP. The presence of forms such as Refugio suggests prior Middle Archaic use/occupation
of the landform. Though overlap with Middle Archaic triangular Tortugas forms is plausible,
Refugio trends toward the lower strata at the Lino Site in Webb Co. Occupation 5 had two
radiocarbon dates averaging 3250 BP associated with a Refugio point and base, as well as
a contracting stemmed preform reminiscent of the Langtry type (Quigg et al. 2000).
The site was �st recorded by SWCA Environmental Consultants (SWCA) in May 2018 while
conducting an intensive pedestrian survey (Atwood et al. 2018). Based on the presence
of a �����
lithic scatter, large quantities of burned rock, multiple burned rock features,
and the potential for buried deposits, SWCA recommended eligibility testing or avoidance
for site 41SR459. The presence of �����
and intact buried features and the presence of
cultural materials across the site indicated that the site had research value, which could
contribute to the understanding of the prehistory of the South Texas archeological region.
AmaTerra Environmental, Inc.

1

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

TxDOT concurred with SWCA’s recommendations and elected to conduct eligibility testing
at Site 41SR459. ����
ally, TxDOT proposed feature focused excavations for National
Register Testing at 41SR459 to investigate the site’s NRHP eligibility. Based on the testing
conducted by AmaTerra and TxDOT, it is recommended that further work is warranted for
Site 41SR459 and should proceed to data recovery. AmaTerra recommends that the site
is eligible for listing on the National Register of Historic Places (NRHP) for its potential
to contribute information important to prehistory (Criterion D), and for listing as a State
Archeological Landmark (SAL). If impacts to the site cannot be avoided, it is recommended
that data recovery investigations are warranted.
This project is partially funded through the Federal Highway Administration (FHWA), which
requires cultural resource regulatory compliance outlined in Section 106 of the National
Historic Preservation Act of 1966 (as amended; Section 106). Additionally, the construction
for this expansion will take place on land that is owned by a political subdivision of the State
of Texas (TxDOT), thus triggering state-level archeological regulatory oversight outlined
in the Antiquities Code of Texas (ACT). All work for this project is coordinated under the
Programmatic Agreement among the Federal Highway Administration, Texas State Historic
Preservation ���=
(SHPO), Advisory Council on Historic Preservation (ACHP), and the Texas
Department of Transportation (TxDOT), as well as the Memorandum of Understanding
(MOU) between TxDOT and the Texas Historical Commission (THC).
The proposed new roadway construction for the State Loop 195 (formerly US 83 Reliever
Route) project will consist of a four-lane divided rural highway stretching for 17.4 miles
within a typical 350-foot-wide ROW. Roadway improvements would include 12-foot travel
lanes, 10-foot outside shoulders, 4-foot inside shoulders, a depressed median, and
drainage ditches all within new and existing ROW. The proposed project will require 797
acres of newly proposed ROW with 24 acres of existing ROW. Site 41SR459 is within the
proposed new ROW and may extend farther north and south outside of the APE.
This Project could not have happened without the combined efforts of TxDOT Pharr District,
AmaTerra Environmental Inc. and TxDOT Environmental Affairs Division (ENV). From the
Pharr District special thanks go out to Edward Paradise Jr. for helping with landowner
contact, access, and logistical support and Marisa Ramirez and her skilled staff for
mechanical trenching support. Thanks to Mr. Jaime Traviño (landowner) for his hospitality,
support, and interest in this project. From AmaTerra, thanks go to Dr. Tim ����=
and
Brittany McClain for their hard work and support as Project Archeologists. In addition,
the AmaTerra crew of Richard Walter and Bob Beckwith is thanked for their hard work
and perseverance in heat indices topping 120 degrees. From TxDOT ENV, thanks go to
Dr. Jim Abbott for his geomorphic contribution, keen archeological eye, and hard work in
trying ���
conditions, and Chris Ringstaff for his enthusiastic support of the project and
expert lithic knowledge. Always important and underacknowledged is the lab work and
analysis—thanks to go to Dr. Katherine Seikel, Dr. Robert Lassen, Dr. Leslie Bush, Jennifer
Herrera, Jessica Schas, and Noel Steinle. The authors of the report all mentioned and Mr.
Aaron Norment are thanked for bringing together all the disparate parts of this project and
melding them into a cohesive document.
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This figure has been redacted due to site sensitive material.

Figure 1-1. Project location of Site 41SR459.
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Chapter 2

Environmental Setting
2.1	Physiography
Site 41SR459 is located within the Texas-Tamaulipan Thornscrub, a sub-region of
the Southern Texas Plains ecoregion. Encompassing 16,729 square miles, the TexasTamaulipan Thornscrub physiography consists of lightly to moderately dissected irregular
plains. This ecoregion is bordered by Chihuahua Desert to the west, the coastal grasslands
to the east, and subtropical woodlands of the Rio Grande and Tamaulipan thronscrub to the
south. This ecoregion is characterized by irregular or gently rolling plains with low-growing
vegetation and arroyos and streams cutting through the region �����
et al. 2007). The
elevations in South Texas within this sub-region range from 95–1800 feet Above Mean
Sea Level (AMSL).

2.2	Climate
Typically, a very warm, humid region prone to reoccurring droughts, the South Texas Plains
is a unique ecosystem unlike any other region observed within the United States. Due to
the diversity of the surrounding physiography, this region is the only subtropical area in
Texas which encompasses four counties – Starr County being one of them (TPWD 2018).
This subtropical climate exhibits erratic bimodal precipitation with low rain fall during the
winter months and high rainfall during the spring and fall. However, droughts are frequent
and severe within this region. Temperatures within this region produce hot, dry summers
and mild winters. Annually, the APE receives roughly 2–26 inches of precipitation.

2.3	Vegetation
Vegetation within the Texas-Tamaulipan Thornscrub varies with physiography. Commonly
called the “brush country,” mid and short grasses such as silver bluestem (Bothriochloa
laguroides), cane bluestem (Bothriochloa barbinodis), bristlegrasses (Setaria spp.),
����
wered false rhodesgrass (Trichloris ����
ra), pink pappusgrass (Pappophorum
bicolor), lovegrasses (Eragrostis spp.), tobosa (Hilaria mutica), and sideoats grama
(Bouteloua curtipendula) are located throughout the region. While xerophytic species such
as ceniza (Leucophyllum frutescens), blackbrush (Acacia rigidula), and guajillo (Acacia
berlandieri) are typically located on gravelly, rocky uplands and ridges. Vegetation within
this region is predominately dominated by small-leaved and drought-tolerant ���
with
thorn-laden small trees commonly dispersed throughout. Honey mesquite (Prosopis
glandulosa) is a very important shrub/small tree within the region, while various species
of cacti, and other smaller trees and shrubs such as Texas persimmon (Diospyros texana),
AmaTerra Environmental, Inc.
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brasil (Condalia hookeri), lotebush (Zizyphus obtusifolia), granjeno (Celtis pallida), lime
pricklyash (Zanthoxylum fagara), coyotillo (Karwinskia humboldtiana), anacahuita (Cordia
boissieri), kidneywood (Eysenhardtia texana), and Texas paloverde (Parkinsonia texana)
are present where environments are fav���������
t al. 2007; TPWD 2018).

2.4	Fauna
The project area contains a very diverse mixture of animals. Mammals present or potentially
present in the project corridor include the white-tailed deer (Odocoileus virginianus), beef
cattle (Bos taurus), sheep (Ovis aries), in addition to rare animals such as the ocelot
(Leopardus pardalis) and jaguarundi (Puma yagouaroundi) �����
et al. 2007; TPWD
2018).
Reptiles present or potentially present in the project corridor include Texas tortoise
(Gopherus berlandieri), indigo snake (Drymarchon couperi), and Texas longnose snake
(Rhinocheilus lecontei). Common amphibians include the Mexican burrowing toad
(Rhinophrynus dorsalis) and leopard frog (Lithobates pipiens) (TPWD 2018).
Birds common to the project corridor include the morning dove (Zenaida macroura), wild
turkey (Meleagris gallopavo), northern bobwhite (Colinus virginianus), caracara (Caracara
plancus), chachalacas (Ortalis vetula), road runner (Geococcyx californianus), ferruginous
pygmy-owl (Glaucidium brasilianum), green jay (Cyanocorax yncas), elf owl (Micrathene
whitneyi), groove-billed anis (Crotophaga sulcirostris), and redwing blackbird (Agelaius
phoeniceus������
t al. 2007; TPWD 2018).

2.5	Geology and Soils
The underlying geology of the project area falls within the Jackson Group, undivided (OEj)
(USGS BEG 2018). The Jackson Group, undivided, is mapped south of the Frio River and
is comprised of siltstone, sandstone, clay, and tuff up to 875 feet thick. According to
the USDA-NRCS Web Soil Survey (2018), the site lies within one soil unit: Catarina clay,
association, 0 to 5 percent slopes. The Catarina soil series are gently sloping to nearly
level soils consisting of moderately well drained, very deep soils (USDA-NRCS 2018).

2.6	Hydrology
Five rivers are depicted on USGS maps crossing the Southern Texas Plains ecoregion
in Texas: the Rio Grande, Guadalupe, San Antonio, Nueces, and the Lavaca River. In
addition, there are four major aquifers within this ecoregion including the Edwards, Trinity,
Carrizo-Wilcox, and Gulf Coast Aquifer. The area adjacent to Rio Grande River that �ws
through South Texas is known as the Rio Grande Valley. The Texas-Tamaulipan Thornscrub
subregion is located within the Rio Grande River Valley. Marshes and ponds are also
scattered throughout this ecoregion as a result of ephemeral rescacas. Resacas are former
6
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channels of the Rio Grande River that have been naturally cut off from the river due to silt
deposition that hav�������
ater creating ponds and marshes.

2.7	Current Setting
The site is within the TxDOT ROW for the proposed State Loop 195 and is located north of
US-83 and approximately 0.16 kilometers (km) east of North Ebony Avenue and 0.4 km
north of Efrain Ramirez Avenue. Directly to the west of the site lies an adjacent property
designated by a fence line. Located within the site boundary is an abutting north-south
two-track road bladed along the western section of the site. Cleared vegetation and road
construction indicate prior disturbances have occurred at the site. Site 41SR459 is situated
on an upland slope located approximately 120 meters (m) west of an unnamed ephemeral
drainage merging with the Arroyo Los Morenos. Elevation across the site ranges from 251
to 263 feet AMSL with the site sloping gradually to the southwest. The closest perennial
water source is the Rio Grande River located approximately 4.4 km to the south of the
site. Vegetation across the site consists of thorny brush, prickly pear cactus, mesquite
scrub, and short grasses (Figures 2-1 through 2-3). During investigations the temperature
ranged from 60 to 100 degrees Fahrenheit and the site received trace amounts of rain.

Figure 2-1. Overview of Site 41SR459, facing north.

AmaTerra Environmental, Inc.
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Figure 2-2. Overview of Site 41SR459, facing east.

Figure 2-3. Overview of Site 41SR459, facing south.
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Chapter 3

Regional Chronology and Previous Investigations
The site is located within the South Texas archeological region (Perttula 2004). This region
can be divided into �e biogeographical areas: the Rio Grande Plain, the Rio Grande
Delta, the Nueces-Guadalupe Plain, the Sand Sheet, and the Coastal Bend (Black 1989).
Despite the abundance of evidence for human occupation in South Texas, dating and
interpretation of the cultural materials is challenging. This �����=
arises from poor faunal
preservation, erosion, artifact collecting/looting, and site locations along streams which
create long, narrow strips of open occupations, which makes intensive excavation �����
(Hester 2004). Human occupation in the South Texas archeological region can be divided
into two stages: Prehistoric and Historic. Furthermore, the Prehistoric Stage can be divided
into the Paleoindian, Archaic, and Late Prehistoric Periods. A brief description of these
stages and periods is provided below.

3.1	Regional Chronology
3.1.1 Paleoindian
The Paleoindian Period (ca. 11,500–8800 years Before Present [BP]) refers to the time
when humans �st arrived in the Americas. Diagnostic artifacts (e.g., projectile point types)
associated with the Paleoindian Period include Clovis, Folsom, Plainview, Golondrina, St.
Mary’s Hall, early stemmed or the Wilson Type E, Angostura, early stemmed lanceolate
form, and Scottsbluff. No known mammoth kill or butchering sites associated with Clovis
or Folsom peoples have been �����=
in South Texas. However, later Paleoindian Period
occupation sites have been excavated, providing valuable information into the lifeways of
Paleoindian peoples. For example, at Berger Bluff (41GD30), a Paleoindian site dating
to 9500 BP, archeologists recorded a hearth, an in situ lithic reduction activity area, two
small pits, an �����������
shaped biface, and a bone deposit consisting of small
mammals, reptiles, and amphibians. Environmental studies suggest that the climate
during the Paleoindian Period was wet and cool (Mauldin and Nickels 2001; Toomey et al.
1993), while gradually shifting to drier and warmer conditions during the Early Holocene
(Bousman 1998). As megafauna gradually went extinct due to the climatic shift from cooler
to warmer climates, as well as from overhunting by Paleoindian peoples, subsistence
patterns may have refocused on smaller game and plant foraging.

AmaTerra Environmental, Inc.
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3.1.2 Archaic
The Archaic Period is typically divided into three smaller subperiods, Early, Middle and
Late, and is characterized by a wider variety of plant and animal exploitation with a slight
decrease in group mobility over the Paleoindian Period (Black 1989).
3.1.2.1 Early Archaic
The Early Archaic subperiod (ca. 8800–6000 BP) is characterized by two horizons: early
corner-notched and early basal notched. The �st horizon (early-corner notched) and least
known, consists of corner-notched dart points with recurved or notched bases. Point types
consistent with this description include Martindale, Uvalde, Baker, Bandy, and Gower, as
well as Guadalupe tools. The second horizon, early-basal notched, is characterized by
projectile points and/or knives with deep basal notches, large barbs, and distinctively long
stems. Point types that fall within this horizon include Bell, Andice, and early triangular.
Additional traits include those commonly associated with Clear Fork tools (Hester 2004).
There are few recorded Early Archaic sites in the South Texas archeological region;
therefore, settlement patterns during this subperiod are poorly understood. It is, however,
inferred from available data that Early Archaic peoples travelled in small, highly mobile,
wide-ranging bands. In general researchers believe that Early Archaic lifeways of South
Texas followed the same pattern as those people who lived farther inland. This includes
increased use of rock-lined hearths coupled with the exploitation of marine and terrestrial
resources, which was evident at Sites 41LK31 and 41LK32 where archeologists observed
the faunal remains of freshwater mussel, Rabdotus snails, turtles, and freshwater drum
(Hester 2004).
3.1.2.2 Middle Archaic
The Middle Archaic subperiod (ca. 6000–2350 BP) is characterized by material culture
consisting of triangular and elongated triangular dart points such as the Tortugas,
Abasolo, Refugio, and Carrizo projectile point types. Other specimens include unifacial,
distally beveled tools, and the Nueces tool. During the early part of the Middle Archaic,
open camp sites were often situated along former stream courses, while during later times
the camp sites are found on ������=
low terraces, and natural levees. An increase in
hearths, earth ovens, and burned rock, along with evidence for the use of beans and nuts
of mesquite, acacia, oak, and hackberry suggests the heavy utilization of plant resources
during this subperiod (Hester 2004). Cemeteries also became prevalent during this
subperiod, which may indicate an increase in territorialism (Taylor and Highley 1995).
3.1.2.3 Late Archaic
The Late Archaic subperiod dates to ca. 2350–1350/1250 BP. Projectile points typical of
this subperiod include Shumla, Ensor, Ellis, Frio, Fairland, Desmuke Matamoros, Catan,
Marcos, and Montell projectile points, as well as Olmos bifaces, corner-tang-bifaces, manos,
and metates. Hearths and earth ovens remain prevalent during this subperiod indicating
10
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a continued reliance on plant resources. Additionally, Late Archaic peoples continued to
exploit small game (e.g., rodents, rabbits, deer, lizards, and snakes) and aquatic species
(e.g., tur�������������
or food (Hester 2004).

3.1.3 Late Prehistoric
The Late Prehistoric Period (ca. 1350/1250–700 BP) saw the shift in hunting technology
from the atlatl to the bow and arrow. This technology enabled prehistoric hunters to harvest
prey from greater distances with a lesser need for brushless, wide open spaces required for
atlatl maneuverability. The use of arrows is indicated by smaller-sized, sometimes straightstemmed, triangular projectile points. Projectile points associated with the Late Prehistoric
Period include Perdiz, Scallorn, Edwards, Fresno, Starr, Zavala, and Cameron. Additional
artifacts from this period include shell beads and gorgets, bone-tempered ceramics, and
shaft straighteners. Assemblages and site types suggest an increase in mobility during
this period, with native peoples relying heavily on bison, deer, and antelope (Black 1989).
Peoples of the Late Prehistoric traded intensively for goods originating in Mexico, as well
as with peoples as far north as Utah. Some of these traded goods included obsidian,
jadeite, and serpentine artifacts (Hester 2004).

3.1.4 Historic
The early phase of the Historic Period starts with Spanish colonization, exploration, and
expansion efforts into south Texas, with the main goal being the eventual missionization
of local Native American populations. In 1519, Alonso de Pineda charted the south Texas
coastline “discovering” the mouth of the Rio Grande. After camping for 40 days at the
mouth of the Rio Grande, de Pineda reported back to the conquistador Franciso Garay,
who was in charge of this �st south Texas venture (Sanchez 1992:53). This resulted in a
failed attempt at settlement in this harsh landscape.
In 1528, Cabeza de Vaca landed along the Texas coast, likely somewhere near present
day Galveston, as part of the Navarez expedition. He and several others survived the illfated expedition and traversed south Texas between 1528 and 1535, living among Native
Americans, before making their way to Mexico (Krieger 2002). His route through south
Texas is thought to have passed through or nearby Starr County.
Between 1686 and 1689, Alonso de Leon lead several expeditions along the Texas coast
hoping to locate the remnants of the failed French settlement of Fort St. Louis. Each
attempt originated in Mexico, and ���ó
, in 1689, the remains of the destroyed French fort
were located (Chipman 2010:72–77).
By the eighteenth century, Spain increased missionization efforts throughout Texas. In
1749, Jose de Escandon was tasked with colonizing the area that is now the Rio Grande
Valley of Texas. Two small colonies were established just south of the river with those
settlers later moving north of the river to lands in present-day Starr county (Handbook of
AmaTerra Environmental, Inc.
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Texas Online 2020). The region was found to be quite suitable for raising cattle and sheep,
which set in motion the foundation of the regions major economy-ranching.
In the early part of the nineteenth century, Texas found itself on the brink of war Mexico,
with Mexico only having recently gained independence from Spain in 1821. By 1836,
Texas had gained independence from Mexico. In 1845, the United States annexed Texas.
Following annexation, the United States and Mexico disputed over who controlled the land
between the Nueces River and the Rio Grande, an area of land known as the Nueces
Strip. This dispute resulted in the Mexican-American War, lasting from 1846 to 1848. In
1848, Fort Ringgold was established in Starr County to deter Mexican and Native American
attacks. The fort was named after Brevet Major Samuel Ringgold, the �st American to die
in the Mexican-American War from wounds he sustained at the battle of Palo Alto near
Brownsville.
After the Civil War, many veterans found themselves moving to south Texas in search of
employment and wealth through ranching. The ranching and agriculture industries grew
in the later part of the nineteenth century, with cattle and sheep ranching remaining the
primary economic driving force. By 1900, farming had increased dramatically, while cattle
and sheep ranching persisted. Farming efforts continued to ����=
in south Texas, and
the introduction of irrigation farming along the river only served to bolster those efforts
throughput the twentieth century.
As Starr County was split in 1911, population fell, as did acreage of farmland. Between
1930–1970, the region saw oil production become another ������
economic endeavor,
and by the late twentieth century, cross-border drug smuggling became common (Handbook
of Texas Online 2020).

3.2	Previous Investigations
Site 41SR459 was �st documented during ���
investigations in May 2018 by SWCA (Atwood
et al. 2018) during the survey of the proposed new ROW for State Loop 195. Archeologists
delineated the site by conducting an intensive pedestrian survey supplemented with shovel
testing. During the survey, investigators documented a dense prehistoric assemblage
consisting of lithic debitage, large quantities of burned rock, �e ���
ed burned rock
features in addition to two bifaces, one end scraper, and one core located on the surface.
No temporally diagnostic artifacts were �����=
at that time. Shovel tests contained six
burned rocks and three chert ��
es between 0–30 centimeters below surface (cmbs).
All �e burned rock features consisted of highly fragmented burned rock and measured
approximately 1.5 x 1 m in diameter and incorrectly interpreted as earth ovens with varying
degrees of disturbance (Atwood et al. 2018). SWCA archeologists assessed and recorded
this site as a prehistoric campsite with �����
and buried deposits. Site 41SR459 was
recommended as having undetermined NRHP/SAL-eligibility and was recommended for
further investigations to formally determine the eligibility if the site could not be avoided.
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Chapter 4

Methods
Testing at 41SR459 involved the excavation of one 60-meter long backhoe trench,
creation of photomosaics of excavated �����
features, hand excavation of test units,
hand excavation of a control unit along the backhoe trench, and sediment and carbon
sample collection.

4.1	Digital Photomosaic
Feature documentation included digitally photographing four of the six excavated features.
Using a Canon EOS Rebel T3i digital camera, archeologists photographed the surface of the
feature in plan view from directly overhead, collecting high resolution digital photographs.
These digital photos were then imported into AgiSoft Photoscan software where they were
stitched together to create photomosaics of each photographed feature. These digital
models are integral for the documentation of burned rock features and create detailed
plan views of the excavated features.

4.2	Backhoe Trenching
While initial test units were set up, the excavation of one west-east backhoe trench (BHT 1)
spanning the northern end of the site was conducted by a TxDOT geoarcheologist (Figures
4-1 and 4-2). This was done in order to assess geological and site formation processes
and to prospect for buried features and cultural material. Each segment of the trench
was actively monitored and continued until concentrations of cultural material or obvious
pre-Holocene deposits were encountered, or the depth reached 150 cm. The machine
was then backed up and the next segment of the trench was begun, leaving a balk where
cultural material was exposed. Total trench length was approximately 60 m. The trench was
documented with photographs and ���
notes recorded by Dr. James T. Abbott from TxDOT.
Results of the trenching explorations and the Geoarcheological Report are discussed in an
attachment to this report in Appendix A.
Backhoe trench excavation revealed multiple prospective burned rock features with
associated soil staining directly beneath the ground surface. Of these features, two were
chosen for excavation. These features were �����=
as Feature 2 (TU 2) and Feature 16
(TU 4) (see Figure 4-1). The results of these feature ���
are described in more detail in
Chapter 5.
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This figure has been redacted due to site sensitive material.

Figure 4-1. Overview of Site 41SR459 with associated test units and backhoe trench.

Figure 4-2. Overview BHT1, facing east (note how long the trench is).
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4.3	Burned Rock Features and Test Unit Excavations
In order to conduct feature-focused excavations, burned rock features were located and
�����=
within the site and assigned feature numbers (Figure 4-3). Two buried features
were �����=
within BHT 1 and 16 �����
features were �����=
throughout the site
by TxDOT archaeologists, Chris Ringstaff and Jim Abbott. Mr. Ringstaff then chose six of
the 18 �����=
features for excavation based on the �����
scatter of cultural material
associated with the feature or level of intactness (Figure 4-4 and Figure 4-5). These
selected features (Features 1, 2, 3, 4, 9, and 16) were then assigned test unit numbers.
Prior to excavations, the surface of each feature was photographed in order to compile and
create a photomosaic of the feature in lieu of drawing a plan map of the feature. All feature
locations were documented with a high precision Trimble Geo 7X GPS unit using real-time
kinematic (RTK) correction.
Preceding the excavation of test units (TUs), the site datum and primary backsight locations
were chosen and recorded with a Trimble total station. The site datum was arbitrarily set
at 1000 m north, 1000 m east, and 100 m in elevation. Sub-datums for each test unit
were established using wooden stakes and string outside of the unit. Elevations for each
sub-datum were then recorded with the total station. As the site is on a slope, the �st
level of most units were not a full prescribed 10 centimeters thick. After the �st level,
excavation proceeded in even, 10-cm increments. For some test units, the �st level was
greater than 10 cm. After each level was excavated, elevations and notes were recorded
on standardized forms. Closing photos were taken after each feature was completed. In
some instances, once the feature had been exposed to the greatest extent possible, it
was bisected and excavated one half at a time (Features 2, 4, and 16). Features were
documented through photographs, pr���������
dized feature forms.

Figure 4-3. Typical burned rock feature marked by pink flagging tape at Site 41SR459, facing southeast.
AmaTerra Environmental, Inc.

15

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

This figure has been redacted due to site sensitive material.

Figure 4-4. North half of Site 41SR459. Map displaying the location of test
units, backhoe trench, surface diagnostics and identified features

This figure has been redacted due to site sensitive material.

Figure 4-5. South half of Site 41SR459. Map displaying the location of test
units, backhoe trench, surface diagnostics and identified features
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Approximately one to three liters of sediment were sampled from each feature for future
analyses. All other sediment was screened through ¼-inch mesh to recover archeological
materials. Artifacts other than burned rock were bagged with their provenience information.
Charcoal found in the unit was bagged separately and given a C-14 sample number with
associated provenience and depth. Burned rocks recovered from each level were �st
separated into one of three size classes: 0–5 cm, 5–10 cm, and 10–15 cm. Size classes
were chosen before ���
ork began based on Black’s (2003) suggestions for studying
hearths on the Greater Edwards Plateau. Holes of each size were cut into plastic bucket
lids that ��
onto �e-gallon buckets to simplify and streamline rock sorting. Burned rocks
within each size class were counted, weighed, and then discarded. No burned rocks from
the site were collected.
A total of six test units and one control unit within BHT 1 were hand excavated in a northsouth orientation (see Figure 4-1). Depending on the size of the feature, a 2 x 2-m, 1 x
2-m, 1 x 1-m, or 50 x 50-cm unit was excavated. The size and orientation of these units
was determined by the size and shape of the feature as it appeared on the surface. Three
of the test units measured 2 x 2-m (TU 1, 3, and 5), two measured 1 x 2-m (TU 2 and 6),
and one measured 1 x 1-m (TU 4). One 50 x 50-cm control test unit within the north wall
of BHT 1 was also excavated and recorded by Dr. Abbott. The two units (TU2 and TU4)
excavated on buried features (Features 2 and 16) in BT1 were initiated on the scraped
surfaces where they were �st observed, which was below the original ground surface. The
50 x 50-cm control unit was excavated to sample the full pr���
Two test units and one control unit were excavated within BHT 1. TU 2 (Feature 2) was
excavated on the east end of the trench, and TU 4 (Feature 16) was excavated on the
western end. Four test units were excavated throughout the rest of the site (TU 1, 3, 5, and
6) to investigate burned rock features that were �����=
on the ground surface south of
the trench.
Test units excavated within the trench varied between two to three levels and terminated at
a maximum depth of 50 centimeters below datum (cmbd). Excavation continued in these
units until sterile soil was reached. However, the rest of the excavated test units contained
one or two levels and were excavated to a maximum depth of up to 30 cmbd, as the
features were predominately �����
in nature. Excavation concluded in these units either
when the feature had been fully exposed, or when the feature had been fully excavated.

4.4	Carbon and Sediment Sample Collection
Sediment samples ranging between one and three liters were collected from each feature
and assigned sediment sample numbers. A total of 10 sediment samples were collected.
As some features were �����=
dispersed, and did not extend beyond one level, some
sediment samples were collected within the �st level. Other features were deeper and
therefore contained multiple levels; therefore, sediment samples were collected from each
level. Samples were taken from within the level or from the sediment immediately adjacent
to the feature. All sediment samples went through �tation processing and were analyzed
AmaTerra Environmental, Inc.
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for macrobotanical remains. Each carbon sample collected was assigned a carbon sample
number and its provenience was recorded. A total of nine carbon samples were collected,
with four samples collected in the ���
and �e extracted from sediment samples. Carbon
was not common throughout the site; and when ������
archeologists collected charcoal
pieces that were clearly in situ as samples.
Results of the analysis and interpretation of macrobotanical materials by Dr. Leslie Bush are
presented in Appendix B, and Appendix C is the AMS report by BetaAnalytic. Radiocarbon
results discussed in this report are present in calibrated years before present (Table 4-1).
Table 4-1. Submitted Carbon Samples by Feature with Associated Radiocarbon Dates.
Feature

Unit

Level

Depth

Recovery
method

F1

1

2

26

Hand

Botanical
name

Common
name

Radiocarbon
age in cal AD

Radiocarbon
age in cal BP

1440 – 1524

510 – 426

20-30

Flotation

Prosopis
glandulosa

3

30-40

Flotation

Fabaceae

Legume

1485 – 1650

465 – 300

97.2297.19

Flotation

Hardwood

Hardwood

1436 – 1522

514 – 428

F2

2

2

F2

2

Mesquite

1416 – 1490

534 – 460

F3

3

1

F4

5

1

Hand

Condalia
sp.

Condalia

637 – 714

1313 – 1236

F4

5

1

Hand

Condalia
sp.

Condalia

656 – 727

1294 – 1223

F16

4

1

36

Hand

Senegalia
greggii

Catclaw
acacia

416 – 556

1534 – 1394

F16

4

1

36

Hand

Senegalia
greggii

Catclaw
acacia

406 – 542

1544 – 1408

F16

4

1

30-40

Hand

Vachellia
farnesiana

Huisache

336 – 436

1614 – 1514

4.5

Artifact Analysis

The cultural material from the excavation was sorted into broad categories and tabulated
(e.g. lithics, rabdotus, and mussel shell, etc.). FCR collected from soil samples following
�tation were counted and weighted. Lithic debitage from the excavation was counted, and
the tools and other diagnostic artifacts were �����=
and assigned types when possible.
A full breakdown of the cultural material from the excavation is presented in Chapter 6,
including analyses of horizontal distributions by feature and vertical distributions by unit
level. Chapter 7 then presents an in-depth lithic analysis of the chipped stone material,
conforming to the standards of the TxDOT Chipped Stone Analytical Protocol, with additional
raw material and technological analyses conducted on the debitage. All raw lithic data are
detailed in Appendix D.
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Chapter 5

Results of Investigations 41SR459
During the course of excavations at 41SR459, 18 burned rock features were �����=
(Table 5-1 ; see Figures 4-3 and 4-4), and six were chosen for testing. Of the six excavated
features, four of the features (Features 1, 3, 4, and 9) composed of diffused �����
burned
rocks consisting of ��=
cracked rock (FCR), sandstone, burned gravel, lithic debitage, few
mussel shells, and the occasional diagnostic tool.
Table 5-1. Documented Features from 41SR459.
Feature No

Feature Type

Size

Composition

FCR Weight

1

Deflated Hearth

2.5 x 1.8 m

Burned siliceous gravel
and fragmented gravel

16.6 kg
(2x2 m sample)

2

Carbon Stain
with FCR

60 x 50 cm

Burned sandstone and gravel
with fractured siliceous gravel

5.8 kg
(1x2 m sample)

3

Deflated Hearth

2.3 x 2.05 m

Burned siliceous gravel
and fragmented gravel

76.5 kg
(2x2 m sample)

4

Eroding Hearth

1.2 x 0.9 m

Burned sandstone and
siliceous gravel

65.7 kg
(2x2 m sample)

5

Deflated Hearth

2.6 x 3.2 m

Burned siliceous gravel
and fragmented gravel

N/A

6

Deflated Hearth

6.3 x 6.3 m

7

Deflated Hearth

1.9 x 2.9 m

Burned siliceous gravel
and fragmented gravel

N/A

8

Eroding Hearth

4.8 x 2.4 m

Burned sandstone and
fractured siliceous gravel

N/A

9

Deflated Hearth

1.3 x 2.2

Burned sandstone and
fractured siliceous gravel

16.0 kg
(1x2 m sample)

10

Deflated Hearth

2.5 x 2.6 m

Burned siliceous gravel
and fractured gravel

N/A

11

Displaced Hearth

11.5 x 3.2 m

Burned sandstone and gravel
with fractured siliceous gravel

N/A

12

Eroding Hearth

6.8 x 2.4

Burned sandstone and gravel
with fractured siliceous gravel

N/A

13

Eroding Hearth

2.6 x 1.8 m

Burned siliceous gravel
and fractured gravel

N/A

14

Hearth

3.5 x 1.5

Burned siliceous gravel
and fractured gravel

N/A

15

Eroding Hearth

2.0 x 1.5

Burned siliceous gravel
and fractured gravel

N/A

16

Carbon Stain
with FCR

35 x 45 cm

Burned sandstone and gravel
with fractured siliceous gravel

6.5 kg
(1x1 m sample)

17

Deflated Hearth

2.4 x 1.7 m

Burned sandstone and siliceous
gravel with fractured gravel

N/A

18

Deflated Hearth

2.0 x 1.1 m

Burned sandstone and siliceous
gravel with fractured gravel

N/A

Comments

Feature buried
in colluvium

High percentage
of sandstone

N/A

Like Feat 4
high sandstone
composition

Feature buried
in colluvium

FCR (Fire-Cracked Rock)
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Feature preservation varied depending on which portion of the site they were located.
The two features in the upslope portion were buried in shallow colluvial deposits, while
features in the midslope were �����=
The downslope features are typically on and spilling
away from low residual knolls formed because the rock concentration (feature) armored
the surface, limiting erosion. For the purposes of this excavation, �����
ed rock (FCR)
is ��ed as limestone cobbles that have broken down to angular rocks as a result of
repeated heating and cooling. Gravels refer to rounded pebbles that are ubiquitous across
the site but also used as heating elements in the features. They are not necessarily limited
to the “gravel” grain size. Sandstone refers to cooking stones comprised of sandstone
rather than limestone or gravels. In addition, two of the features (Features 2 and 16) were
concentrated soil stains that were encountered subsurface during trenching. It is unclear if
these two features were associated with �����
burned rock scatters, however moderate
concentrations of burned rock were present subsurface in addition to lithic debitage, small
amounts of sandstone, burned groundstone, rabdotus, and few mussel shell. All features
contained large quantities of rabdotus.
Overall, the artifact assemblage from 41SR459, excluding burned rock, sandstone, and
burned gravel, was substantial with 1760 collected artifacts. Multiple artifact types were
recovered from the site including: lithic debitage, lithic tools, mussel shells, a bead, and
������=
mineral material. Lithic debitage was by far the most common artifact type
comprising of 2,403 artifacts and making up 97 percent of the assemblage. Twenty-three
mussel shell were collected and the remaining artifacts were sparse and consisted mostly
of diagnostic cultural material such as a shell bead and eight projectile points. A single
blue transfer-ware sherd was the only historical artifact collected at the site. In addition to
the cultural materials, 3,616 rabdotus shells were collected during excavations.

5.1	Feature Descriptions
All iden���=
features found at 41SR459 consisted of burned rock. In this instance, burned
rock is ����
as either ��=
cracked rock (FCR), gravel, and/or sandstone. During testing,
if burned fractured rock was observed it was documented as FCR, while the presence of
unfractured burned stone was documented as thermally altered gravel. Of the 18 burned
rock features ������
six were excavated. No charred plant material was ������
but
other artifact types were located directly within feature context. Features 1, 3, and 4 were
the largest burned rock features and were located in the middle of the site. Features 2 and
16 were located in BHT 1 along the northern portion of the site and were smaller clusters
of burned rock with associated soil staining that may represent single or limited use earth
ovens or hearths. The tested �����
burned rock concentrations (Features 1, 3, 4, and 9)
did not appear to exhibit any associated pits or staining. The lack of ������=
pits and
staining suggests that these burned rock features are not earth ovens.
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5.1.1 Feature 1
Feature 1 was an ovalshaped �����burned
rock feature consisting of
thermally-altered siliceous
and heat fractured Rio
Grande gravels. Horizontally
this
feature
measures
approximately 2.5 m west to
east by 1.8 m north to south.
After vegetation was cleared
from the surface, a series of
photos were taken to record
and create a photomosaic
of the surface in lieu of a
plan map (Figure 5-1). The
feature boundaries are
somewhat ephemeral due
to burned rocks that have
eroded out and dispersed
Figure 5-1. Photomosaic of Feature 1 before excavation, plan view.
downslope from the surface
in a southerly direction.
Burned rock from the feature was clearly visible on the surface. A 2 x 2-m test unit was
positioned in order to encompass the majority of the thermal feature and was designated
as Test Unit 1. The center of the feature contained vegetation, sediment, FCR, rabdotus,
and lithic debitage. Due to its �����
nature, Feature 1 was excavated in one level to a
depth of approximately 10 cmbd. This thermally-altered feature most likely represents a
short-term use hearth. Sediment consisted of a light brown 10YR 6/2 to 10YR 6/3 loamy
sand.
The artifact assemblage recovered from Feature 1 consisted of 46 pieces of lithic debitage
and three lithic tools. Lithic tools consisted of a unifacial cobble tool, and a Matamoros
and a Catan projectile point. Approximately 12.56 kilograms (kg) of FCR and 4.04 kg of
thermally altered gravel were documented within this 2 x 2-m test unit and ranged from
0–10 cm in size. One charcoal sample and one sediment sample were collected during
excavations. Additionally, 188 rabdotus shells were collected within this test unit.
Charcoal samples were submitted and dated this feature between 510–426 cal BP (1440–
1524 cal AD). This places the age of the feature at the end of the Late Prehistoric period,
post-dating the Catan and Matamoros points that are associated with it. However, both
of these points are surface ���=
and they may have been disturbed out of their original
locations and transposed onto the feature. An additional but less likely possibility is that
these dart points were in use beyond the Late Archaic and well into the Late Prehistoric
period.
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According to Turner et al. (2011), Catan and Matamoros points date to approximately
1000 BP, making them a very late manifestation of dart point technology. Feature 1 is
even younger than that though, and the context of the points is too uncertain to claim a
late Catan/Matamoros manifestation with any certainty.

5.1.2 Feature 2
Feature 2 was a concentrated soil stain with a moderate concentration of burned rock
and lithic debitage, with small amounts of sandstone, burned groundstone, burned clay,
rabdotus, and few mussel shells. This feature was oval in shape and measured approximately
60 cm north to south and 50
cm east to west. Located in
the easternmost section of
the backhoe trench, Feature
2 is one of two features
�����=
within the trench
during backhoe scraping,
and as such, it is unclear
how much burned rock
was present on the surface
prior to the detection of this
feature. Once ������
the surface was cleared of
extraneous sediment from
the backhoe trench spoils,
and photos were taken to
record the surface of the
Figure 5-2. Overview of Feature 2 before excavation, facing west.
feature in lieu of a plan map
(Figure 5-2). The feature
boundaries appeared to be
amorphous. Burned rock
was observed within the
limits of the feature stain.
A 1 x 2-m test unit was
positioned north to south
to encompass the entirety
of the thermal feature and
was designated as Test Unit
2. The feature was bisected
laterally into north and south
segments to expose the
pr���
of the burned rock
feature (Figure 5-3).
Figure 5-3. Feature 2 profile, facing south.
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The north half of the feature was then excavated in three 10-cm levels to a depth of 40
cmbd. Within the test unit, the �st level of soil was a light brown 10YR 5/2 sandy loam.
Sediment in levels two and three consisted of a compact, blocky light brown 10YR5/2
sandy clay loam, and a light brown 10YR 5/2. Small amounts of carbon were present
within the northern half of level two. By bisecting the feature, two distinct horizontal lenses
of darker, carbon rich sediment were revealed. Next, the southern half of the test unit was
excavated in three 10 cm levels. Based on the presence of large quantities of smaller
burned rocks contained within level one as well as the two horizontal lenses observed
within this test unit, this feature is most likely the remains of multiple �����
heating
episodes that took place intermittently over an extended period.
The artifact assemblage recovered from this hearth feature consisted of 657 pieces of lithic
debitage. In total, 5.8 kg of FCR, sandstone, and thermally altered gravels were counted,
weighed, and graded by size. Size grades were categorized from 0–5 cm and 5–10 cm.
In the 0–5 cm size class for all levels: 469 FCR, 344 thermally altered gravels, and �e
sandstone were present. In the 5–10 cm size class for all levels: one thermally altered
gravel. Overall, FCR was abundant in all levels with 3.18 kg of the assemblage represented
in the 0–5 cm size grade, followed by thermally altered gravel in the 0–5 cm size grade
weighting 3.2 kg. One carbon sample and �e sediment samples were collected in level
two during Feature 2 documentation. Additionally, 69 rabdotus were collected within this
test unit.
During �tation, two soil samples were collected and submitted for radiocarbon dating.
One charcoal sample dated this feature between 534–460 cal BP (1416–1490 cal AD)
while the other dated this feature to 465–300 cal BP (1485–1650 cal AD). This provides
an overall date range of 534–300 cal BP (1416–1650 cal AD). The age of this Feature
compares favorably with that of Feature 1, making them likely contemporaneous.

5.1.3 Feature 3
Feature 3 was a �����
diffused burned rock feature that was oval in shape. This feature
consisted of a large concentration of thermally-altered siliceous and heat fractured Rio
Grande gravels with few sandstone. The feature measured approximately 2.3 m north to
south by 2.05 m east to west. After vegetation was cleared from the surface, a series of
photos were taken to record and create a photomosaic of the surface in lieu of a plan map
(Figure 5-4). The feature boundaries appeared to be ephemeral due to a �����
scatter of
burned rocks that have eroded out and dispersed south downslope from the surface. A 2 x
2-m test unit was positioned north to south to capture the majority of the thermal feature
and was designated as Test Unit 3. The central portion of the feature contained a small
vegetative hummock with FCR eroding along the periphery, with a slight 5–10 cm elevation
increase in comparison to the four corners of the test unit. Feature 3 was excavated as
one level to a depth of approximately 6 cmbd due to it being extremely �����
in nature.
This thermally-altered feature most likely represents a short-term use hearth. Sediment
consisted of a light brown 10YR 6/2 to 10YR 6/3 sandy clay loam. which was compact and
blocky. The surface expression exhibited no visible carbon remains.
AmaTerra Environmental, Inc.
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The artifact assemblage within
this hearth feature consists of 122
pieces of lithic debitage and four
mussel shells. In total, 25.86 kg
of FCR, sandstone, and thermally
altered gravels were counted,
weighed, and graded by size. Size
grades were categorized from 0–5
cm and 5–10 cm. In the 0–5 cm
size class: 827 FCR, 13 thermally
altered gravels, and 12 sandstone
were present. In the 5–10 cm size
class: 18 FCR and one thermally
altered gravel were located. Overall,
FCR was the most abundant in
both size grades with 18.82 kg of
the assemblage represented in the
0–5 cm size grade, followed by FCR
from 5-10 cm weighting 5.72 kg.
One sediment sample was collected
during Feature 3 documentation.
Additionally, 551 rabdotus shells
were collected within this test unit.

Figure 5-4. Photomosaic of Feature 3
before excavation, plan view.

Charcoal samples were submitted and dated this feature between 514–428 cal BP
(1436–1522 cal AD). This age overlaps with the ages of Features 1 and 2, making it likely
that these three features were contemporaneous.

5.1.4 Feature 4
Feature 4 was a diffuse burned rock feature dominated by thermally altered siliceous
gravels, and unburned sandstone cobbles and large gravels. This feature was oval in
shape, and horizontally measures approximately 1.2 m north to south by 0.9 m east to
west. Once vegetation was cleared from the surface, a series of photos were taken to
record and create a photomosaic of the surface in lieu of a plan map (Figure 5-5). The
feature boundaries appeared to be ambiguous due to alluvial �����
and surface erosion
from water movement of siliceous material downslope from the feature’s surface. A 2 x
2-m test unit was positioned north to south to encompass the bulk of the thermal feature
and was designated as Test Unit 5. The feature was bisected laterally into north and south
halves leaving a 2-m x 20-cm strip of the bisected northern portion. The south half of the
feature was then excavated to capture the feature pr���=
followed by the excavation of the
northern half.
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Feature 4 was excavated as one
level to a depth of approximately
30 cmbd due to continuous layers
of burned rock and no distinct
stratigraphy within the south and
southeast areas of the test unit.
Within the test unit, the �st 0–3
cm of soil was a light brown 10YR
5/2 to 10YR 5/3 loamy sand. From
3–30 cm, the soil was a compact,
blocky light brown 10YR 4/2 to
10YR 4/3 sandy clay loam. By
bisecting the feature in this manner,
burned rock was observed to be
more heavily concentrated within
the south and southeast portion
of the feature (Figure 5-6). Within
the northern pr���=
neither soil
staining,
a
pit,
nor
burned
rock was
Figure 5-5. Photomosaic of Feature 4
observed below ground surface of
before excavation, plan view.
the feature. The presence of large
quantities of burned rocks within this test unit especially in the southern portion of the test
unit suggests this large feature was most likely the remains of multiple cooking episodes
that took place intermittently over many weeks or months.
The artifact assemblage within this feature consists of 351 pieces of lithic debitage, two
Matamoros projectile points, one Nueces tool, one unifacial scraper, one indeterminate
dart point, one shell bead, and two mussel shells. The Matamoros points and the Nueces
Tool are Late Archaic in
age. While the points were
all surface ���in the
vicinity of the feature, the
Nueces Tool was uncovered
in the excavation of Test
Unit 5, providing a better
association with the feature.
In total, this test unit yielded
the most FCR, burned gravel,
and sandstone collectively.
Approximately 80.56 kg
of FCR, sandstone, and
thermally altered gravels
were counted, weighed, and
graded by size.
Figure 5-6. Feature 4 profile, facing north.
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Size grades were categorized from 0–5 cm and 5–10 cm. In the 0–5 cm size class: 2930
FCR, 59 thermally altered gravels, and 23 sandstone were present. In the 5–10 cm size
class: 122 FCR, 24 thermally altered gravel, and 22 sandstone were ������
Overall, FCR
was the most abundant in both size grades with 53.26 kg of the assemblage represented
in the 0–5 cm size grade, followed by FCR from 5–10 cm weighing 1.6 kg. Two carbon
samples and one sediment sample were collected during Feature 4 documentation.
Additionally, 1,184 rabdotus were collected within this test unit.
Both carbon samples were submitted for radiocarbon dating. One charcoal sample dated
this feature between 1313–1236 cal BP (673–714 cal AD) while the other dated this
feature to 1294–1223 cal BP (656–727 cal AD). This provides an overall date range of
1313–1223 cal BP (656–727 cal AD). These dates roughly match the end of the Late
Archaic period and coincide with the ages of the tools found in and around the feature.

5.1.5 Feature 9
Feature 9 was a diffused �����
burned rock feature that was roughly oval in shape.
This feature was dominated by heat fractured siliceous gravels, sandstone, lithic debris,
and unburned gravels. The feature measured approximately 1.3 m north to south by 2.2
m east to west. After vegetation was cleared from the surface, a series of photos were
taken to record and create a photomosaic of the surface in lieu of a plan map (Figure
5-7). The feature boundaries appeared to be ephemeral with a �����
scatter of cultural
material most likely resulting from erosion. A 1 x 2-m unit was positioned north to south to
capture the majority of the thermal feature and was designated as Test Unit 6. Two levels
were excavated within Feature 9. Level one (0–22 cmbd) contained an abundance of lithic
debitage, FCR, and rabdotus with the majority of artifacts clustered in the western half of
the unit. In comparison to level one but still yielding FCR, lithic debitage, and rabdotus; the
quantity of artifacts contained
within level two (22–30 cmbd)
tapered off substantially and
excavation was subsequently
terminated. Once the top
three centimeters of material
were removed, sediment
from 3–30 cmbd consisted
of a light brown 10YR 5/2
compact, blocky sandy clay
loam. Feature 9 most likely
represents a thermal feature
that was utilized intermittently
for multiple cooking episodes
due to the presence of highly
fractured thermally altered
rocks documented to a depth
Figure 5-7. Photomosaic of Feature 9 before excavation, plan view.
of 30 cmbd.
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Overall, the artifact assemblage within this feature consists of 991 pieces of lithic debitage.
Lithic debitage recovered within level one contained 835 pieces of lithic debitage, while
level two contained 156 pieces of lithic debitage. In total, 16.04 kg of FCR, sandstone, and
thermally altered gravels were counted, weighed, and graded by size. Size grades were
sorted from 0–5 cm, 5–10 cm, and 10–15 cm. In the 0–5 cm size class for all levels: 1802
FCR, 28 unaltered gravels, and 12 sandstone were recovered. In the 5–10 cm size class
for all levels: 2 FCR and 4 unaltered gravel were recorded. Lastly, the 10–15 cm size class
for all levels contained one sandstone. In total, FCR in the 0–5 cm size grade comprised
the majority of the burned rock assemblage with 1482 FCR weighting 11.7 kg within level
one, and 258 FCR weighing 2.2 kg within level two. One sediment sample was collected
from Feature 9. Additionally, 474 rabdotus were collected.
No charcoal samples were obtained from this feature, and no diagnostic artifacts or tools
were encountered on or within it. As such, an age of Feature 9 cannot be determined.
Furthermore, nearly all of the large quantity of debitage from this feature consists of
thermally shattered fragments (see Chapter 7).

5.1.6 Feature 16
Feature 16 was a dark soil stain with burned rock clearly visible on the surface in the
center of the feature. This feature was oval in shape, and measured approximately 35
cm north to south by 45 cm east to west. Located in the western most section of the
backhoe trench, Feature 16 was �����=
during scraping, and as such, it is unclear how
much burned rock was present on the surface prior to the detection of this feature. After
the surface was cleared of extraneous sediment from the backhoe trench spoils, photos
were taken to record the surface of the feature in lieu of a plan map (Figure 5-8). The
feature boundaries appeared to be ephemeral. A 1 x 1-m test unit was positioned north
to south to encompass the entirety of the feature and was designated as Test Unit 4. The
feature was then bisected laterally at 50 cm into north and south segments and was
mostly contained within the south half of the unit (Figure 5-9). The north half of the feature
was then excavated in two 10 cm levels to a depth of 50 cmbd (Level 1: 30-40 cmbd, Level
2: 40–50 cmbd). Within the test unit, the sediment was a compact, blocky sandy clay loam
and a light brown 10YR 5/2. Small amounts of carbon were present on the surface within
the center of the feature. When bisecting the feature, soil staining was revealed to be
�����=
Once this was completed, the southern half of the test unit was excavated in two
10 cm levels. Based on the presence of smaller burned rocks contained within this test
unit, this feature most likely represents remains of short-t���������������K
The artifact assemblage within this hearth feature consists of 143 pieces of lithic debitage,
17 mussel shell, and one mid-stage biface. In total, 6.98 kg of FCR, sandstone, and gravels
were counted, weighed, and graded by size. Size grades were categorized from 0–5 cm,
5–10 cm and 10–15 cm. In the 0–5-cm size class for all levels: 317 FCR and 321 thermally
altered gravels were present. In the 5–10 cm size class for all levels: six FCR, one thermally
altered gravel, and two sandstone were present. In the 10–15-cm size class for all levels
one thermally altered gravel was present.
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Overall, thermally altered
gravel and FCR were the
most abundant in level two
with 201 FCR weighting
3.2 kg, and 311 gravel
weighing 0.6 kg. One carbon
sample and four sediment
samples were collected in
level two during Feature 2
documentation. Additionally,
358 rabdotus were collected
within this test unit.

Figure 5-8. Overview of Feature 16 before excavation, facing west.

Figure 5-9. Feature 16 bisected laterally into
north and south segments, facing south.

One charcoal sample within
the unit and one collected
during soil �tation was
collected and submitted for
radiocarbon dating. These
two samples yielded a total
of three samples that were
subsequently
submitted.
One charcoal sample dated
this feature between 1534–
1394 cal BP (416–556
cal AD), another dated this
feature to 1544–1408 cal
BP (406–542 cal AD), with
the last sample dating the
feature to 1614–1514 cal
BP (336–436 cal AD). This
provides an overall date
range of 1614–1394 cal BP
(336–556 cal AD). These
results date the feature at
the end of the Late Archaic
period, either equivalent
to or slightly older than
Feature 4.

5.2	Trench Wall Excavation
One control test unit was situated around the halfway point in the north wall of BT1, which
was excavated and recorded by Dr. Abbott. This test unit measured 50 x 50cm and was
excavated in 10-cm levels down to a maximum depth of 50 cmbs. This control unit was
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excavated in an area of relatively dense cultural material, but was not associated with
either of the features (Feature 2 or Feature 16) recorded in BT1. Sediment consisted of
light brown 10YR 5/1 sandy loam within the �st 0–10 cmbs, with a light brown 10YR
4/1 sandy clay loam with few gravels from 10–40 cmbs, followed by a 10YR 5/2 gravely
sandy clay loam. The only cultural material collected from this unit was 93 pieces of lithic
debitage, with the majority of lithic debitage contained within level three at 36, followed
by level two at 33. Burned rock including FCR and thermally altered gravel were also noted
with weights, size grade, and counts of burned rock documented. Approximately, 21.7 kg
of burned rock were present within this 50 x 50-cm control unit. Individual weights were
not collected for each burned rock type, however within the 0–5 cm size class: 23 FCR
and 25 gravels were present. Within the 5–10 cm size grade 25 gravels were present.
Additionally, 161 rabdotus were collected from this test unit.
Furthermore, the analysis of these artifacts within the control test unit will not be discussed
within the Cultural Materials chapter, but are however discussed within the Lithic Analysis
Results chapter.
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Chapter 6

Description of Cultural Materials
6.1	Prehistoric Material
Cultural material from 41SR459 includes 7,345 burned rocks, 2,403 debitage, 15 lithic
tools, one bone bead, one historic ceramic sherd, 23 mussel shells, 3,616 rabdotus shells,
and one faunal bone (indeterminate small mammal). Descriptions of these materials are
provided below. Data regarding artifacts found at site 41SR459 are presented in Figures
6-1 and 6-2. Because there was variation between all features and the unit dimensions
and level measurements when trying to excavate complete features, raw artifact data from
each unit was not always comparable. To address this, the dimensions and depths of
each feature were presented in Table 6-1 for comparative purposes. Figure 6-3 depicts
lithic debitage by feature. Figure 6-4 depicts burned rock counts by type, feature, and size
grade.
FCR was by far the most common burned rock type and cultural material at the site. Burned
rock counts and weights for FCR, sandstone, and gravel were recorded by size for each unit
and level. For intrasite comparisons, burned rock counts were used between features.
After burned rock, lithic debitage was the most common artifact at the site with a total
count of 2,277, followed by 15 lithic tools.

All Artifact Counts

Total 2331

2500
2277
2000

1500

1000

500

0

1

1

Bead

Ceramic,
Historic

Lithic

15

24

13

Lithic Tool

Mussel shell

Other Mineral

Figure 6-1. All artifacts from 41SR459.
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All Artifacts by Feature
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Figure 6-2. All artifacts by feature.

Lithics (Debitage) by Feature
1000
900
800
700
600
500
400
300
200
100
0

Feature 1

Feature 2

Feature 3

Feature 4

Feature 9

Figure 6-3. Lithic debitage by feature.
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Burned Rock Counts by Feature
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Figure 6-4. Burned rock counts by type, feature, and size grade.

Multiple surface diagnostics
were found across site 41SR459
(refer to Figures 4-4 and 4-5
Table 6-1. Horizontal and Vertical Dimensions
for locations). In total, 15 lithic
of the Excavated Features.
tools were recovered from the
Feature
N/S Dimension (m) E/W Dimension (m)
Depth (cm)
site including eight projectile
F1
1.8
2.5
10
points, two Nueces tools, three
F2
0.6
0.5
30
mid-stage bifaces, one unifacial
F3
2.3
2.05
6
F4
1.2
0.9
30
cobble tool, and a unifacial
F9
1.3
2.2
30
scraper (Figures 6-5–6-8). The
F16
0.35
0.45
20
only lithic tools recovered from
feature contexts were collected
from Features 1, 4, and 16, with
the remaining located in various areas on the surface of the site. Lithic tools from the
features include: one Matamoros and one Catan projectile point, and one unifacial cobble
tool from Feature 1; two Matamoros projectile points, one Nueces tool, a unifacial scraper,
and an indeterminate dart point from Feature 4; and one mid-stage biface from Feature
16. Surface diagnostics not associated with features include one Nueces tool, two midstage bifaces, one Starr projectile point, one Refugio projectile point, one indeterminate
Archaic dart point, and one unifacial cobble tool. Additionally, one half of a bone bead was
located within Feature 4 (Figure 6-9).
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Figure 6-5. Surface diagnostics (left to right): Matamoros point, Matamoros point,
Indeterminate Archaic dart point, Catan point, Starr point, and Refugio point.

Figure 6-6. Distally beveled biface from Feature 4
(10–20 cmbd), and Nueces tool from surface.

Figure 6-7. Cobble Tool from
Feature 1, 10–20 cmbd.

Figure 6-8. Unifacial Scraper from Feature
4, on surface adjacent to feature.
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Figure 6-9. Bone Bead from Feature 4, level 1.

In addition to artifacts, 10 sediment samples and four carbon samples were collected
from various controlled contexts throughout the site and in �tation samples (Tables 6-2
and 6-3). Five additional carbon samples were collected from ��ed soil samples. Faunal
remains were limited to one small, indeterminate mammal bone collected from Feature 16
and the 24 mussel shells previously mentioned.
Based on the presence of multiple projectile points at Site 41SR459, it is safe to say, the
earliest the site was initially occupied was during the Late Archaic (2350–1350/1250
BP), as indicated by the one Catan, one Refugio, and four Matamoros projectile points.
While the presence of one Starr, and the above-mentioned projectile points indicate the
occupation of the site lasted until the Late Prehistoric (ca. 1350/1250–700 BP).

Table 6-2. Carbon Samples Collected from 41SR459.
C14 Samples
Provenience

Unit

Backhoe Trench 1

Level

Depth

3

20–30
26

Feature 1

1

2

Feature 4

5

1

Feature 16

5

1

30–40

Table 6-3. Soil Samples Collected from 41SR459.
Soil Samples
Provenience

Unit

Level

NE Corner Feature 4

5

1

Depth

NW Corner Feature 9

6

1

Feature 1

1

1

10–20

Feature 2

2

Feature 2

2

2

20–30

Feature 2

2

2

20–30

Feature 2

2

2

20–30

Feature 2

2

3

30–40

Feature 3

3

1

97.22–97.19

Feature 16

4

1

30–40
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6.2	Historic
Material
A single ceramic plate or
saucer base sherd was
recovered from the surface
(SD3) during test excavations
at 41SR459 (see Figure
4-4). It appears to be a white
ironstone fragment (Figure
6-10). The small fragment
contains portions of a
maker’s mark consisting of
the British Royal Coat of
Arms with a shield at the
Figure 6-10. White Ironstone sherd recovered from the surface (SD3).
center and ��ed by a lion
on the left. The sherd likely
had a unicorn on the right
side of the shield, which was typical of the British Royal Coat of Arms (thepotteries.org
2019). The fact that the center shield is divided into quadrants and lacks a smaller, central
shield within the larger shield indicates that the British Royal Coat of Arms depicted on
this sherd is the post-1837 Royal Coat of Arms. While it cannot be ����
ely stated who
the manufacturer was, the style of maker’s mark depicted closely resembles the British
Royal Coat of Arms style used on Royal Ironstone China manufactured by Mellor, Taylor &
Co in England between 1880–1904 (Godden 1984:432). With the maker likely being the
aforementioned, the phrase, “Royal Ironstone China” would have been printed immediately
above the design.
The origins of this single sherd are unknown. Having been found in the nearby gravel road,
there is no way of knowing its association. The presence of this single historic ceramic
sherd does not indicate a historic component at 41SR459.

6.3	Horizontal and Vertical Distributions
Table 6-4 shows the vertical distributions of cultural material for each excavated feature.
As previously stated, Features 2 and 16 have the greatest depths of cultural material, as
they lie within the northern upslope under colluvial deposits. Additionally, the depth depths
of the features are corroborated with the depth of excavated materials from the control
unit. It is also worth noting that Feature 2 dates to the Late Prehistoric and is situated
roughly 20 centimeters shallower than Feature 16, which dates to the Late Archaic. This
stratigraphic positioning may indicate a level of depositional integrity in the upslope that is
missing in the more southerly portions of the site.
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Table 6-4. Cultural Material Counts and Depths Below Surface by Feature.
Feature 2 (Upslope)
Depth

Rock
Count

Rock
Weight

Lithics

Feature 16 (Upslope)
Shell

Rock
Count

Rock
Weight

Lithics

BHT 1 Control Unit (Upslope)
Shell

Rock
Count

0-10 cm

Rock
Weight

Lithics

Shell

5

14

25

10-20 cm

168

1.40

28

8

2

33

23

20-30 cm

138

2.70

534

20

11

36

85

30-40 cm

154

1.70

95

41

40-50 cm

Feature 3 (Midslope)

96

1.74

81

151

3

3

24

519

4.80

63

215

2

7

4

Feature 4 (Midslope)

Feature 1 (Downslope)

Depth

Rock
Count

Rock
Weight

Lithics

Shell

Rock
Count

Rock
Weight

Lithics

Shell

0-10
cm

838

76.54

122

555

3126

65.70

356

1186

10-20
cm

Feature 9 (Downslope)

Rock
Count

Rock
Weight

Lithics

Shell

Rock
Count

Rock
Weight

Lithics

Shell

519

16.58

49

188

1519

12.70

835

109

268

3.30

156

365

20-30
cm
30-40
cm
40-50
cm
Note: The "Rock" category is made up of FCR and gravels, and the "Lithic" category is made up of debitage and tools. Weights are in kilograms.

Horizontal
According to ���
investigations and Abbott (see Appendix A) most cultural material
observed within the site was located in the midslope and downslope portions of the site.
The density of burned rock features is greatest in the central portion, or midslope portion,
of the site and decrease in density southward (downslope) as supported by high visibility
due to thin or denuded soils and materials exposed on the stable substrate. Cultural
material observed on the ground surface in the downslope portion of the site are derived
from upslope sources.
Northward, the burned rock features also decrease, at least in �����
contexts. Given the
presence of colluvium in this portion of the site, it is probable that features are present
and contained within this Holocene sediment. This would be supported by the recovery in
BHT 1 (see Appendix A).
Vertical
In the highest density area of the site as noted above, the archeological features and
materials range from �����
to shallowly buried with the former being most common.
Referring to Dr. Abbott’s landform evolution synopsis (see Appendix A), retreating microscarps on the mid-site slope reveal once buried spatially discrete features as well as
overprinted multiple features (forming palimpsests). This explains the presence of
overlapping features, or those in close proximity, despite dating to different time periods.
Slopewash displacement of features is also noted.
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The opposite may well be the case in the colluvial drape to the north. Trenching of BT1 in the
uplsope portion of the site revealed two buried features (Features 2 and 16) demonstrating
that cultural deposits are preserved in shallowly buried contexts.
The general picture of 41SR459 consists of three site portions: the upslope, midslope, and
downslope. While features and cultural material were observed in each portion, densities
were highest in the midslope portion, with some seen in the downslope portion, either
in �����
or shallowly buried contexts. Erosion of the midslope has exposed multiple
features, resulting in the deposition of cultural material in the downslope portion. The long
trench in the upslope portion revealed intact, buried archeological deposits, indicating
that additional cultural features likely exist in this area. While surfaces in the midslope and
downslope portions are eroded and palimpsest, the upslope portion likely contains better
stratifed cultural deposits.
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Chapter 7

Lithic Analysis
This chapter provides a detailed analysis of the lithic material from 41SR459 that was
introduced in the preceding chapter. The analysis includes characterizing the debitage by
minimum analytical nodules, analyzing their technological attributes by examining ����
platforms and overall morphologies, determining the relative amount of cortex present,
and assessing the degree of thermal damage. The tools were analyzed by classifying
them typologically, obtaining metric data, examining the raw material, looking at ��
e scar
patterns and hafting evidence, assessing the stage at which the tools were discarded,
and performing low power cursory usewear analysis. These analyses were performed in
accordance with the TxDOT Chipped Stone Analytical Protocol, version 2.4d, procedures
1–14, 17, 19, and 21–27.

7.1	Lithic Analysis Methods
7.1.1 Debitage
Each bag of ��
es from a unit level corresponding to Features 1, 2, 3, 4, 9, and 16 was
sorted and counted using multiple methods. Each method represents a separate but
complimentary form of debitage analysis. In the initial sorting process, any tools �����
��
es, bifaces, cores, etc.) that had not been previously �����=
were removed and
bagged separately. The methods used in this study include Minimum Analytical Nodule
analysis, technological class analysis, platform analysis, cortex percentage, and evidence
of heat exposure. Additionally, the lithic materials from each bag is weighed, with the largest
��
e and smallest complete ��
e weighed individually to indicate the range of sizes. The
one exception to these methods is the lithic material from the 50 x 50 cm control test unit
in BHT 1. These materials were weighed, sorted into technological classes, and counted.
Minimum Analytical Nodule (MAN) analysis consists of sorting the lithic debris into distinct
material types. Lithic material with the same overall colors, grain size, inclusions, cortex
type (upland/bedrock or river cobble) are sorted together. After this initial sorting, the
debitage is examined under longwave UV light, and the materials are further divided based
on any observed differences in their UV �������
This sorting process organizes the
debitage based on the premise that similar looking ��
es may have been removed from
the same cobble of raw material. In this way, the analyst gains insight into the minimum
number of chert cobbles that may have been worked within an archaeological component.
The second technique is the technological analysis, which is outlined by Root (2004).
Root’s technological analysis involves sorting ��
es into categories based on a variety of
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characteristics that represent different reduction strategies. The technological categories
are as follows. Simple ��
es are over 5.6 mm in diameter, do not exhibit any specialized
technological characteristics, and have only one or two dorsal ��
e scars. Complex
��
es are similar to simple ��
es, except that the have three or more dorsal ��
e scars.
Primary ��
es have dorsal surfaces that are covered in cortex, with no dorsal ��
e scars.
Shatter consists of pieces of broken lithic material that do not exhibit any obvious ��
e
characteristics (such as platforms and dorsal/ventral surfaces). Biface thinning ��
es tend
to be thin and wide, with small acutely angled platforms, and multiple dorsal ��
e scars
that originate from multiple directions. Pressure ��
es are less than 5.66 mm in diameter
and exhibit small but carefully prepared (faceted and/or ground) platforms. Notching
��
es are typically small (though they can be larger than pressure ��
es) and exhibit
semicircular platforms. Alternate ��
es are produced when removed a squared off edge of
a cobble and thus are thick, with large ��=
platforms, and a somewhat twisted orientation
due to the ��=
edge removal. Bipolar ��
es often have shattered platforms and evidence
that force originated from both ends of the ��
e. Blades and blade-like ��
es are at least
twice as long as they are wide and have one or more parallel ��
e scars extending down
the dorsal face. Unifacial retouch ��
es have ��=
platforms that are close to 90 degrees
from the ��
e surface, feather terminations, dorsal ��
e scars that are parallel to the ��
e
removal, and sometime a slight curve near the distal termination. Radial break ��
es tend
to be triangular in shape with cracks radiating from the point of percussion, which may
also exhibit crushing. Finally, the “other” category consists of ��
es and fragments that
are too small to reliably attribute to any other category.
The third analytical technique is the categorization of striking platforms. It builds on the
previous sorting process, in that it is a technological �������=
method. However,
this method relies entirely on preserved striking platforms rather than on assessments
of overall ��
e morphologies. Platforms are categorized in this analysis as ���
faceted,
abraded, cortical, crushed, or indeterminate. Flat platforms are simply ��=
and smooth
striking surfaces where a ��
e was struck, and they generally represent ��
es being
removed during relatively early stages of �������=
or ��
es that were removed from
relatively informal cores. Faceted platforms consist of the convergence of two or more
��
e scars that produce a sturdy, ridged, prismatic platform. These platforms often occur
on bifaces but can also be present as specially prepared platforms on formal cores, such
as blade cores. Abraded platforms are those that are rounded and worn by being ground
against another stone. Abrasion is used to strength a platform and eliminate ��=
edges
and micro cracks that can impede a ��
e’s removal. Abrasion can co-occur with other
platform types, particularly with faceting, so in this analysis a platform was only marked as
abraded if the grinding overrode all or most of the evidence of other platform preparation.
Abraded platforms are generally a sign of late stage �������=
such as biface thinning
or the removal of useable ��
es from formal cores. Cortical platforms are those which
consist simply of the cortical surface of a natural cobble and typically represent some of
the initial ��
e removals of the �������
process. Crushed platforms are those that
have been damaged or broken once struck and could not be further ������
Finally, the
indeterminate category represents platforms that elude ��������
usually due to their
small size.
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The next sorting process is an assessment the percentage of cortex present on the ��
es.
In this analysis the debitage from the unit level is brought back together and re-sorted
into the following categories: 0 percent, 1–25 percent, 26–50 percent, 51–75 percent,
75–99 percent, and 100 percent, based on the amount of cortex present on the ��
es’
dorsal surfaces. This sorting gives a glimpse into the stages of �������
activity that
took place at a site. The larger the count of high percentage cortical ��
es, the more initial
cobble reduction that took place on site. This result would indicate that raw materials
were easily accessible in the area. On the other hand, if ��
es with low or no percentage
of cortex occur to the near exclusion of cortical ��
es, then only later stage knapping
took place at a site, and/or raw materials were likely transported in from a considerable
distance away.
The ���
sorting process examines the debitage for evidence of thermal alteration. The
debitage is brought back together and ��
es that show signs of heat exposure are counted.
The thermally altered ��
es are sorted into two categories: burned and treated. Burned
chert is that which shows signs of thermal damage, such as crazing (crescent-shaped
cracks), potlids (pockmark-like divots that indicate thermal spalling), and broken surfaces
or edges with an uneven, bubbly appearance indicative of heat-induced fracture. On the
other hand, heat treated chert is more subtle and is marked by the presence of a reddish tint
(indicating the oxidation of iron within the chert) and a waxy luster. Flakes are considered
heat treated if they show these signs of heat exposure without any signs of the damage that
occurs with rapid heating or cooling. Thermally damaged chert represents the presence of
��=
at an archaeological site, particularly a ��=
that burns hotter and for a longer duration
than a ������
grass ���
Hearths, cooking features, or other natural or human made
intensive ���
can incidentally generate thermally damaged debitage. Heat treated ��
es,
on the other hand, may represent an intentional process to improve the knapability of a
chert cobble or blank. This process is widely recognized in the archaeological record and
utilized by modern e������������
s (Collins and Fenwick 1974).

7.1.2 Tools
Each lithic tool from 41SR459 was analyzed according to the TxDOT Chipped Stone
Analytical Protocol, version 2.4d, adhering to procedures 1–14, 17, 19, and 21–27.
-Procedures 1–7 concern typological tool ��������
from most general to most �����
Procedures 8–12 involve measurements, particularly length, width, thickness, weight, and
edge angles. 13 and 14 deal with material properties, particularly the kind of stone and
signs of thermal alteration or patina. Procedure 17 records any ��
e scar patterning that
is evident on a tool’s surface, and 19 notes the presence or absence of edge grinding. 21
notes the stage of a tool’s use-life, and 22 records possible reasons for discard. Procedures
23–27 record evidence of use and/or hafting, in the form of minute edge chipping and
polish. Finally, the tools’ analytical nodule types (as derived from the debitage analysis)
are noted in comments.
The procedures for �������=
are as follows. The �st is technological class, particularly
whether the artifact is of chipped stone or ground stone. The second category, class, notes
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whether the artifact is a tool or a non-tool (such as a core, artistic object, or eccentric/
practice piece). The subclass category records whether a tool is simple detachment-based
(minimally mo���=
��
e), complex detachment-based (extensively ����=
��
e), or corebased (made from a cobble or similar objective piece). Tools that do not exhibit evidence
of a ��
e blank origin are considered core-based in this analysis. The group category
further �����
the preceding category and records whether the tool is a ��
e, blade,
biface, or non-biface. Subgroup applies differently to bifaces and ��
e tools. For ��
es, it
categorizes them as unm����
or �����
For bifaces and non-bifaces, it determines
whether they are formal (of a typical morphology or manufacturing template) or informal
(more expedient in nature). The form category characterizes the type of tool from a wide
range of options, such as dart point, arrow point, endscraper, side scraper, stage 1 biface,
utilized ��
e, etc. Finally, the type/series category is reserved for formal stone tools with
named types. This category typically, but not solely, applies to projectile points.
As previously stated, the measurement procedures include length, width, thickness, weight,
and edge angles. The �st three measurements are recorded in millimeters, while weight
is recorded in grams. For all tool classes except projectile points, the length measurement
consists of measuring the longest axis of the artifact. The width measurement is the
longest axis that runs perpendicular to length. Finally, thickness represents the axis
that runs perpendicular to both length and width. However, for projectile points, length
represents the measurement of the artifact from base to tip, width measures the artifact
from shoulder to shoulder, and thickness measures the artifact between its two faces.
Therefore, in the case of broken projectile points, the length measurement can sometimes
be shorter than the width. Edge angles are measured by a goniometer and rounded to the
nearest �e degrees. Multiple entries are possible if multiple edge angles are noted on the
working edges of a tool.
The raw material procedures 13 and 14 begin with the lithology of the raw material,
specifying the general kind of stone a tool is made from, such as chert, chalcedony, obsidian,
etc. Procedure 14 records observations of any thermal alterations, patinas, or staining.
Procedure 17 then notes whether any ��
e scar patterning is present on a tool. Most tools
exhibit random patterning, but some are characterized by a consistent technique, such
as collateral ����=
oblique ����=
invasive pressure ����=
etc. Procedure 19 records
whether edge grinding or smoothing is present on the proximal portion of a tool in order to
facilitate hafting. 21 indicates the stage of a tool’s use-life, such as whether it appears to
the initial reduction, preform shaping, ���
trimming, or rejuvenation/recycling. Procedure
22 records the likely reason for a tool’s discard, whether it is exhausted, broken due to use
or production failure, had a mat����
w, or is indeterminate.
The ���
procedures concern userwear. 23 records observations of hafting evidence, such
as proximal polish or the presence of a masticate like asphaltum. This procedure also ties
in with procedure 19 combining edge grinding and polishing to ascertain hafting evidence.
Procedure 24 records ����
attrition, or the micr��es removed from a tool’s edge as it
is used in cutting or scraping tasks. This entry records whether the attrition is unifacial or
bifacial and its relative position(s) on the tool. Procedure 25 indicates whether crushing
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is present on a tool’s edges, revealing possible use as a chopping tool or hammerstone.
26 records whether smoothing is present, such as with tools used as burnishers. It is
uncommon on chipped stone tools, however. Finally, procedure 27 indicates whether
microscopic (30x �������=
polish is present on the edges of tools as an indication
of use. Polish can be shallow (<5 mm) or deep (>5 mm) and is recorded for multiple tool
edges.
In addition to the variables listed above, a column for comments is provided so that short
narrative descriptions of each tool can be given. The comments include the material
type under the MAN analysis and discuss additional identifying features of the tool,
idiosyncrasies of its shape or technology, and/or preliminary interpretations of its creation,
use, or discard.

7.2	Lithic Analysis Results
7.2.1 Debitage
7.2.1.1 MAN Analysis
The MAN analysis recorded 15 distinct material types present among the debitage in
41SR459. The attributes of each material type are listed in Table 7-1. The analytical
nodules vary across nearly all attributes, with the exception that most of them are chert,
indicating that a wide variety of raw materials were utilized at the site. When cortex is
present, all but one raw material exhibits river cortex, indicating that Rio Grande gravels
were the likely source for most of the toolstone. The knapping quality of the analytical
nodules is also varied, with Types 2, 7, 9, 10, and 12 being particularly high quality but
not necessarily the most prevalent material in use at the site. Type 4 is the only analytical
nodule to exhibit bedrock-derived cortex, suggesting that it is likely the closest geologically
derived raw material to the site. It is also of acceptable knapping quality and is the most
prevalent analytical nodule in the assemblage.
The total counts for all analytical nodules across 41SR459 are shown in Figure 7-1. As
previously stated, debitage that falls under Type 4 is the most common in the assemblage.
MAN Type 4 is a gray to dark gray medium grained chert derived from bedrock. It appears to
be of a reliable knapping quality, with no notable inclusions or inconsistencies that inhibit
its knapability. Its abundance suggests that it is probably a locally available raw material.
Additional prevalent analytical nodules in the assemblage include Types 2, 3, 6, 7, 8, and
11. Types 2 and 3 are similar to each other in appearance and occur in equal amounts
in the assemblage. They both appear pale yellow in color but tint red when heated, they
are partially translucent, and they have medium to ��=
grained textures. However, Type 2
�����=
orange in longwave UV light, while Type 3 does not. Type 2 appears similar to
some varieties of Edwards chert, however it cannot be certain if the material geologically
derives from Central Texas. Type 6 is a lower quality chert that varies in color from pale
brown to light gray and regularly exhibits coarse white inclusions.
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Table 7-1. Attributes of the Minimum Analytical Nodules Observed in 41SR459.
Analytical
Nodule

Material

Color
(Description)

Color
(Munsell)

Texture

Opacity

Inclusions

Cortex
Type

Type 1

Chert

Moderate Brown

5YR 4/4

MediumCoarse

Opaque

None

River
cobble

Type 2

Chert

Pale yellowish
brown to
moderate red

10YR 6/2
to 5R 5/4

MediumFine

Slightly
translucent

Light
speckling,
some faint
banding

River
cobble

Reddening,
crazing on
some pieces

Orange

Type 3

Chert

Pale yellowish
brown to
moderate red

10YR 6/2
to 5R 5/4

Medium

Slightly
translucent

Patches
of white

River
cobble

Reddening,
crazing on
some pieces

None

Type 4

Chert

Medium gray
to dark gray

N5 to N3

Medium

Opaque

None

Bedrock

Slight
reddening on
some pieces

None

Type 5

Petrified
Wood

Dusky brown

5YR 2/2

Coarse

Opaque

None

Slight
reddening on
some pieces

None

Type 6

Chert

Pale yellowish
brown to
medium
light gray

10YR 6/2
to N6

MediumCoarse

Opaque

White
patches
throughout

River
cobble

Slight
reddening on
some pieces

None

Type 7

Chert

Grayish pink to
moderate red

5R 8/2 to
5R 5/4

MediumFine

Slightly
translucent

Mottled
with white

River
cobble

Strong
reddening on
some pieces

None

Type 8

Chalcedony

White to
medium
bluish gray

N9 to
5B 5/1

Coarse

Slightly
translucent

Some dark
mottling
present

River
cobble

Some
reddening on
some pieces

Green to orange

Type 9

Chert

Grayish black

N2

Fine

Opaque

None

Type 10

Chert

Medium gray

N5

Fine

Slightly
translucent

None

River
cobble

Crazing and
potlids, little
or no color
change

None

Type 11

Chert

Dark reddish
brown

10R 3/4

Coarse

Opaque

Crystal/
mineral
speckles

River
cobble

Crazing and
potlids, little
or no color
change

None

Type 12

Chert

Pale yellowish
brown

10YR 6/2

Fine

Opaque

White
banding,
dark
speckles

River
cobble

Type 13

Chert

Medium gray

N5

Medium

Opaque

White and/
or black
banding

Type 14

Chert

Dark yellowish
brown

10YR 4/2

Medium

Opaque

Narrow
black
banding

Type 15

Fossil

Medium
light gray

N6

MediumCoarse

Opaque

Layered
material
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Figure 7-1. Total debitage counts per analytical nodule for 41SR459.

Type 7 is a mottled pink and white chert that is typically ��=
grained and appears easily
knapable. Its heated form somewhat resembles Alibates. Type 8 is the only chalcedony in
the assemblage, and it is generally coarse in texture and appears �����
to knap. Type
11 is a dark red coarse grained material with fairly large (.5-1 mm) mineral inclusions. It
is tentatively labeled as chert but may actually be metavolcanic. This analytical type often
includes comparatively large ��
es, suggesting that heavy duty tools such as choppers
may have been made from it.
The analytical nodule counts broken down by feature are shown in Figure 7-2. Feature 9
dominates the debitage counts overall, with Features 2 and 4 also containing substantial
counts. On the other hand, Features 1, 3, and 16 contain considerably less lithic debris
than the rest. As expected, analytical nodule Type 4 makes up a substantial proportion
of each feature’s lithic material, particularly Features 2 and 9. Types 2 and 3 are also
notably present, although Features 4 and 16 have more Type 2 material than expected,
and Feature 9 has more Type 3. Feature 9 also has higher proportions of other analytical
nodules than the rest of the features, particularly Types 6, 7, and 11.

AmaTerra Environmental, Inc.

45

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

Figure 7-2. Analytical nodule debitage counts per feature.

7.2.1.2 Technological Analysis
Of the 13 technological debitage classes proposed by Root (2004), nine of them were
observed in the 41SR459 assemblage. The classes not present include bipolar ��
es,
blades, uniface retouch ��
es, and radial breaks. Figure 7-3 shows the counts of each
technological class across the site. The most abundant class by a wide margin is shatter,
which is to be expected considering that the debitage was sampled from thermal features.
Most of the shatter observed in this category is heat-induced, so the cooking features
apparently caused a ������
degree of thermal spalling. The debitage from the 50x50
cm control test unit from BHT 1 provides a useful comparison, as it was not excavated from
a feature context (Figure 7-4). While shatter is still present in this sample, it is not nearly as
prevalent outside the features as it is within them. Returning to the total debitage counts
from feature contexts, simple ��
es comprise the next largest technological class, indicating
that most of the �������
at 41SR459 did not follow a ����=
reduction scheme and
was more likely related to cobble and core reduction. As the technological classes grow
more complex and/or technologically �����
their representation in 41SR459 decreases
exponentially. For example, biface thinning ��
es have a muted presence with a total of
30, only one no�����
e was recovered, and no prismatic blades were present.
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Figure 7-3. Total debitage counts per technological class for 41SR459.

Figure 7-4. Debitage counts per technological class from the 50x50 cm test unit, BHT 1.
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47

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

The same overall pattern for technological class holds true when they are separated by
feature (Figure 7-5). Shatter still dominates the debitage within each feature as expected,
considering the thermal nature of the features. The other technological classes also
generally follow the same pattern as the overall count, with one possible exception. Feature
4 appears to have a disproportionately high number of biface thinning ��
es compared
to the other features. This result suggests that biface production might have been more
prevalent in the vicinity of Feature 4 than elsewhere.

Figure 7-5. Technological class counts per feature.

7.2.1.3 Platform Type
Unlike the technological class analysis, which determines a ��
e’s technological trajectory
based on its overall appearance, platform analysis focuses solely on a ��
e’s striking
platform. It thus has the disadvantage of relying on a smaller sample, as not all ��
es
retain their platforms. However, it has the advantage of focusing on individual knapping
actions and ignores some of the more “noisy” data such as fragmentary ��
es and shatter.
The total breakdown of platform types across the assemblage is shown in Figure 7-6. In
this analysis, a variety of platfrom types are represented, with the most being faceted,
followed by cortical and ���
Unlike the results of the technological analysis, the platform
results indicate that multiple forms of reduction took place at the site. Faceted platforms
tend to be well prepared and are often generated during biface production and formal core
reduction. On the other hand, ��=
platforms represent earlier stages of knapping and/
or informal core reduction. Cortical platforms also represent early stages of knapping,
primarily initial cobble reduction.
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Figure 7-6. Total debitage counts per platform type for 41SR459.

The counts of platform types for each feature are shown in Figure 7-7. One notable result
is that Feature 9 contains the lowest number of preserved platforms, despite have the
highest overall count of lithic material. Feature 2 also has fewer preserved platforms
than expected. As such, Feature 4 has the highest count of preserved platforms. Across
the features, the overall pattern of faceted, ���
and cortical platforms having the most
counts remains true. However, it is worth noting that Feature 4 has a disproportionately
high number of abraded platforms as well. Much like faceting, abraded platforms tend to
represent biface reduction and formal core ����=
These results corroborate the evidence
from the technological class results that Feature 4 may have been in an area that focused
on biface production.
7.2.1.4 Cortex Percentage
Figure 7-8 shows the total ��
e counts broken down by the percentage of dorsal cortex
across the site. Debitage with no cortex dominates the assemblage by a large margin,
although this trend is common amongst most lithic assemblages, with the possible
exception of raw material procurement sites. However, in most sites it is also expected for
��
e counts to gradually decrease as the cortex percentage approaches 100 percent. This
result is not the case at 41SR459, as cortex percentages remain relatively consistent from
1-25 percent to 100 percent. This consistency in cortex percentages suggests that early
stage reduction was probably fairly common at 41SR459. An alternative possibility is that
knappable stone may have been inadvertently incorporated into heating elements in the
features, resulting in cortical shatter.
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Figure 7-7. Platform type counts per feature.

Figure 7-8. Total debitage counts per cortex percentage for 41SR459.
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When broken down by feature, the proportions of cortex percentage counts remain generally
the same as the overall distribution (Figure 7-9). No particular feature is dominated by a
prevalence of one percentage range over the others. For the most part, debitage counts
appear consistent beyond the zero percentage. One possible exception may be Feature
4, which exhibits a distribution more like the expected taper towards 100 percent seen
in most lithic assemblages. However, even Feature 4 has more ��
es with 100 percent
cortex than expected.

Figure 7-9. Cortex percentage counts per feature.

7.2.1.5 Thermal Alteration
When examining the counts of thermally altered debitage per feature (Figure 7-10), it
appears that roughly half of the lithic material from each feature shows signs of thermal
damage or treatment, with the exception of Feature 9. Feature 9 almost entirely contains
thermally damaged materials. This result corroborates the results of the platform analysis,
in which Feature 9 is shown to have the lowest number of preserved platforms despite
having the most lithic debris. On the other hand, Feature 3 has somewhat fewer thermally
damaged ��
es than expected. Still, shatter occurs just as prominently in the Feature 3
debitage as in the others, so it is likely that underwent some thermal damage that was not
conclusiv��������K
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Figure 7-10. Thermal alteration counts per feature.

7.2.1.6 Weight
Total weight of the debitage per feature is shown in Figure 7-11. The weights for Features 4
and 9 are minimum estimates, as one level bag from each of those samples bottomed out
the scale at 400 g. The weights of the debitage from the features roughly follow a similar
trend to the counts, although Feature 4 has the second highest weight despite having
the third highest debitage count. This result may also correspond to the interpretation of
Feature 4 as a biface reduction area. Features 1, 3, and 16 have debitage weights that
are more equivalent to the other features compared to the counts, indicating that they had
�����
es overall.

7.2.2 Tools
A total of 15 tools were encountered during the 41SR459 excavation. Of those, ten of them
were located in or near the six features discussed in this report. Table 7-2 summarizes
the tools’ proveniences. Of the six excavated features, only three of them have stone tools
associated with them. The most numerous tools occur with Feature 4, the feature that
also exhibits the most evidence for biface reduction. Feature 1 has nearly as many tools,
despite having the lowest debitage count out of the six. On the other hand, Feature 9 has
no tools in association, even though it has the highest debitage count. This discrepancy
may be related to the fact that debitage from Feature 9 is comprised almost entirely of
thermal shatter.
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Figure 7-11. Total debitage weight per feature.

Table 7-2. Counts of Stone Tools per Feature.
Feature

Arrow
Point

Dart Point

Adze

Biface

Scraper

Cobble
Tool

F1

-

2

-

F2

-

-

-

1

-

1

4

-

-

-

0
0

Totals

F3

-

-

-

-

-

-

F4

-

3

1

-

1

-

5

F9

-

-

-

-

-

-

0

F16

-

-

-

1

-

-

1

Isolated

1

2

1

1

-

-

5

Totals

1

7

2

3

1

1

15

According to procedures 1–7 of the TxDOT Lithic Analysis Protocol, the tools from 41SR459
were �����=
from their most general to most ����=
typological designations. All the
tools are chipped stone and tools rather than non-tools. Six of them are considered corebased tools, while nine are complex detachment-based. All but two of them are grouped
as bifacial and formal, with the other two being a ����=
��
e (scraper) and an informal
non-biface (cobble tool). The formal bifaces include one arrow point, seven dart points, two
adzes, two Stage 2 bifaces, and one Stage 3 biface. The named types in this �������=
include the Starr arrow point, three Matamoros dart points, one Refugio dart point, one
Catan point, and two Nueces tools (adzes).
AmaTerra Environmental, Inc.
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Table 7-3 indicates the distribution of the typologically �����=
tools across the site.
The �����
artifacts provide an age range of the site from the Late Archaic to Late
Prehistoric, with the majority of them (the Catan and Matamoros points) dating to the end
of the Late Archaic.
Table 7-3. Counts of Typologically Identified Tools per Feature.
Feature

Starr

F1

Catan

Matamoros

1

1

F4

Refugio

2

Nueces
Tool
1

F16
Isolated

1

Total

1

1

3

Indeterminate

Total

2

4

2

5

1

1

1

1

2

5

1

2

7

15

7.2.2.2 Measurements
The average length, width, and thickness measurements for each tool type are shown
in Figure 7-12. The results essentially ����
what was expected, with the �����=
bifaces having the largest measurements, and the ����=
arrow and dart points having
the smallest. It is worth noting, however, that the Starr arrow point has almost the same
length and width measurements as the dart points, and the only difference is the arrow
point’s relative thinness. This similarity in measurements is likely because the most of the
dart points in the assemblage occur at the very end of the Late Archaic, just before arrow
points emerge in the archaeological record. The results for average weight per tool indicate
a similar trend, although the cobble tool stands out as the heaviest due to its largely
�������e (Figure 7-13).
The average edge angles for the working edges of each tool type indicate that the projectile
points have the most acute angles, while the adzes (Nueces Tools) have the widest angles
(Figure 7-14). The only seeming discrepancy is the fact that the Stage 3 biface has a wider
average edge angle than the Stage 2 bifaces, even though the Stage 3 biface is later in
the reduction sequence. This result is likely due to the small sample size and inherent
subjectivity involved in categorizing bifaces into staging sequences.
7.2.2.3 Material Characteristics
In terms of lithology, all of the tools from 41SR459 are made from chert, except for the Stage
3 biface, which may be knapped from a siliceous siltstone. It could also be categorized as
a somewhat grainy specimen of chert from Type 4 of the MAN analysis, however. None of
the materials show any signs of alteration in terms of patination or residue, though six of
the artifacts show signs of thermal exposure. Four of those six artifacts are associated
with features, but none of them are severely damaged. The most thermally damaged tool
in the assemblage is the Nueces tool from Feature 4, and only its proximal end shows
reddening and crazing. This damage may be from its proximity to the feature, or it could be
due to the use of heat to loosen the mastic and remove it from a haft.
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Figure 7-12. Average measurements in millimeters per tool type.

Figure 7-13. Average weight in grams per tool type.
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Figure 7-14. Average edge angles in degrees per tool type.

When the tools are categorized according to analytical nodule types, Type 2 dominates
the majority of the assemblage, with nine out of the 15 tools comprised of it (Table 7-4).
While Type 2 is a commonly occurring material type throughout the 41SR459 debitage, it
is by no means the most numerous. However, it is one of the highest quality materials in
the assemblage, which probably explains why most of the formal tools are made from it.
On the other hand, only one tool might be made from the most abundant MAN type in the
assemblage, Type 4. This biface is only tentatively designated Type 4, however, as stated
above. It appears that Type 4 was generally not used for the production of formal tools, or
if it was, few of those tools remained on-site.

Table 7-4. Analytical Nodule Counts per Tool Type.
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Tool Type

Type 2

Type 3

Type 4

Type 6

Type 10

Total

Adze

-

1

-

-

1

2

Arrow

1

-

-

-

-

1

Cobble tool

1

-

-

-

-

1

Dart

5

1

-

1

-

7

End/Side scraper

1

-

-

-

-

1

Stage 2 Biface

1

1

-

-

-

2

Stage 3 Biface

-

-

1

-

-

1

Total

9

3

1

1

1

15
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7.2.2.4 Flake Patterns
By and large, the tools from 41SR459 do not exhibit regular ����
patterns (Table 7-5).
Ten of the 15 tools have purely random ����
patterns on their surfaces. However, the
one arrow point and two dart points exhibit regular invasive pressure ����=
the scraper
has consistent marginal edge retouch, and the cobble tool has invasive percussion ����=
���������
e patterns can be attributed to a particular technological complex.
Table 7-5. Flake Pattern Counts per Tool Type.
Tool Type

Invasive
Percussion

Invasive
Pressure

Marginal
Nibbling

Random

Total

Adze

-

-

-

2

2

Arrow

-

1

-

-

1

Cobble tool

1

-

-

-

1

Dart

-

2

-

5

7

End/Side scraper

-

-

1

-

1

Stage 2 Biface

-

-

-

2

2

Stage 3 Biface

-

-

-

1

1

Total

1

3

1

10

15

7.2.2.5 Proximal Edge Grinding
Edge grinding along the proximal hafting portions of the tools’ edges was not observed
on any of the tools from 41SR459. While proximal edge grinding is often observed on the
hafting elements of some tools (particularly lanceolate dart points), it is not essential for
hafting tools in most technological complexes.
7.2.2.6 Use-Life Stage and Reason for Discard
Most of the formal bifacial tools, particularly the projectile points and adzes, were in a
resharpened state and were likely at or near the end of their use-lives (Table 7-6). Only the
cobble tool could be considered in the initial stage of reduction, as it is roughly ��
ed on
one end into a crude chopping or scraping tool. The Stage 2 and 3 bifaces are in the “blank”
stage, in that they are further
along the trajectory towards
Table 7-6. Use-life Stage Counts per Tool Type.
a formalized tool, but they
Tool
Initial
Final
Blank
Rejuvenated
Total
are still not typologically
Type
Reduction
Stage
considered ������
The
Adze
2
2
scraper is listed as a ��� Arrow
1
1
stage ����=
tool because
Cobble
1
1
tool
it has all the identifying
Dart
7
7
features of a scraper, but it
Scraper
1
1
does not appear to have been
Stage 2
2
2
extensively resharpened to
Biface
the end of its use-life.
Stage 3
Biface
Total

-

1

-

-

1

1

3

1

10

15
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Table 7-7 indicates the reasons for discard for each tool type. Dart points and Nueces tools
(adzes) were commonly discarded due to exhausted use-lives, though several dart points
also broke due to impact or bending fractures. One Stage 2 biface broke via perverse
fracture, which commonly occurs as a mistake during �������=
The Stage 3 biface
was likely discarded because it contained too many hinge and step ��
e terminations on
its surface and could not be knapped any further. The remainder of the tools were lost or
discarded for indeterminate reasons.
Table 7-7. Reasons for Discard per Tool Type.
Hinge/
Step

Impact/
Bending

Tool Type

Exhausted

Adze

2

-

-

Arrow

-

-

-

Cobble tool

-

-

-

Dart

3

-

3

Scraper

-

-

Stage 2 Biface

-

Stage 3 Biface

-

Total

5

1

Perverse

Indet

Total

-

-

2

-

1

1

-

1

1

-

1

7

-

-

1

1

-

-

1

1

2

1

-

-

-

1

3

1

5

15

7.2.2.7 Usewear Analyses
The usewear analyses in this section were determined using a jewelers loupe with 30x
�������=
The �st analysis examines the artifacts for evidence of hafting. Only one
artifact in the sample. The Nueces tool from Feature 4, presented evidence of hafting. This
evidence consists of a strongly visible surface polish on the proximal portion. Although
other tools in the assemblage (such as projectile points) were almost certainly hafted, they
did not show any evidence of hafting other than the overall tool morphologies.
The analysis of ����
attrition examines the edges of the tools for patterns of micro����
that may indicate the direction of use on a tool’s edge. Table 7-8 gives the results
of the ����
attrition analysis, revealing that a variety of bifacial and unifacial attrition is
present on 11 of the 15 tools. Some of the results are expected, such as unifacial wear
on the scraper and Nueces tools (adzes), and bifacial wear on two of the dart points.
However, three of the dart points exhibit unifacial attrition (though not to the degree of the
scraper), and two of the seemingly �����=
bifaces show some light ����
attrition as
well. These results may be indicative of the multifunctional nature of many stone tools.
Edge crushing is not common in this assemblage, but it does appear on three tools. Two of
them are a Stage 2 and Stage 3 biface. The Stage 2 biface exhibits lateral edge crushing
on a one-centimeter portion of its proximal edge and may indicate chopping. The Stage 3
biface has a crushed edge where several step and hinge terminations originate, indicating
that the crushing is likely the result of frustrated �������
attempts. Finally, the Catan
dart point exhibits crushing on its distal end consistent with impact damage.
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Table 7-8. Flaking Attrition per Tool Type.
Tool Type

BifacialBilateral

BifacialUnilateral

UnifacialBilateralOpposing

UnifacialCircumferential

UnifacialDistal

UnifacialUnilateral

Not
Present

Total

Adze

-

-

-

-

2

-

-

2

Arrow

-

-

-

-

-

-

1

1

Cobble tool

-

-

-

-

1

-

-

1

Dart

2

-

2

-

-

1

2

7

Scraper

-

-

-

1

-

-

-

1

Stage 2
Biface

-

1

-

-

-

-

1

2

Stage 3
Biface

-

-

-

-

-

1

-

1

Total

2

1

2

1

3

2

4

15

Analysis of polish on or near the edges of the tools is summarized in Table 7-9. Deep
(>5 mm) distal polish regularly appears on the projectile points, indicating their use as
projectiles. One of the three seemingly �����=
bifaces exhibits spots of polish on its
lateral and distal edges. The Nueces tools (adzes) and the cobble tool have shallow (<5
mm) polish on their distal working edges. Finally, the scraper exhibits shallow lateral and
distal polish, which is expecting considering both its lateral and distal ends have been
����K
Table 7-9. Evidence of Polish per Tool Type.
Tool Type

Deep Distal

Shallow
Distal

Shallow
Lateral

Shallow
Lateral/
Distal

Not Present

Total

Adze

-

2

-

-

-

2

Arrow

1

-

-

-

-

1

Cobble tool

-

1

-

-

-

1

Dart

3

-

2

-

2

7

Scraper

-

-

-

1

-

1

Stage 2 Biface

-

-

-

1

1

2

Stage 3 Biface

-

-

-

-

1

1

Total

4

3

2

2

4

15

AmaTerra Environmental, Inc.

59

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

60

AmaTerra Environmental, Inc.

National Register Testing of 41SR459: The Herrera-Treviño Ranch Site, Starr County, Texas

Chapter 8

Summary, Conclusions, and Recommendations
Test excavations at 41SR459 yielded a sizeable amount of cultural material. Radiocarbon
dates and temporally diagnostic artifacts indicate the site was occupied during the Late
Archaic and Late Prehistoric periods. Additionally, numerous burned rock features were
recorded across the site in varying topographical contexts. Based on the preliminary results
of testing, Site 41SR459 most likely represents a laterally extensive prehistoric campsite
consisting of a dense lithic scatter and burned rock features.
The site is located within the new ROW for the proposed construction of roadway State Loop
195. The majority of the site appears to be located within the APE. Archeological testing was
comprised of burned rock feature-focused excavations. A total of 18 burned rock features
were ������
and of them, six features were excavated and sampled during this project.
Most of the burned rock features consisted of �����=
oval shaped, diffused burned rock
features. Although ����
l, most features appeared to be intact with contextual integrity.
Multiple tools and diagnostics were �����=
across the site, either within features or
located on the surface. In addition, substantial amounts of lithic debitage were �����=
within each unit and in some cases indicate different reduction behaviors around certain
thermal features. In particular, Feature 4 contained more biface thinning ��
es than any
other feature, and Feature 9 was comprised almost entirely of thermally shattered chert.
The bulk of materials recorded from Site 41SR459 was FCR, followed by lithic debitage,
mussel shells, and lithic tools (Table 8-1). Large quantities of rabdotus were also collected
from the excavations, with the largest amount coming from Feature 4. Debitage counts
varied greatly among the features, but for the most part, the kinds of debitage present
remained proportionally consistent. The MAN analysis revealed 15 analytical nodules,
indicating that a wide variety of distinct lithic cobbles were knapped at the site. Of those
15 analytical nodules, seven of them occur relatively frequently among the features. When
cortex is present, nearly all nodules exhibit stream-derived cortex, indicating that the Rio
Grande gravels are the likely source of much of the knapping material. Technological
analysis indicates that shattered material dominates the assemblage, and most of it is the
result of thermal shock. Preserved ��
es tend to be simple ��
es, with platforms being
roughly evenly divided between ��=
and faceted. As previously stated, however, Feature 4
exhibited more preserved ����
platforms than the other features, and these platforms
are largely indicative of biface knapping. On the other hand, Feature 9 was almost entirely
made up of thermal shatter despite having the highest count of debitage. This shatter may
have been the result of failed heat-treatment of chert in this feature, or siliceous material
may have been included in the cooking stones.
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Table 8-1. Summary of Cultural Material and Samples from 41SR459 per Feature.
Feature

Burned
Rock
Count

Burned
Rock
Weight (kg)

F1

519

F2

819

Debitage

Lithic
Tools

Historic
Ceramic

Mussel
Sediment
Rabdotus
Shell
Samples

16.60

79

4

0

0

188

1

1

6.78

624

0

0

0

69

5

2

Charcoal

F3

871

25.86

122

0

0

4

551

1

1

F4

3180

80.56

351

5

0

2

1814

1

2

F9

1849

16.04

991

0

0

0

475

1

0

F16

648

6.98

143

1

0

18

358

1

3

BHT/SD

0

0

93

5

1

0

161

0

0

Total

7886

152.82

2403

15

1

24

3616

10

9

Fifteen lithic tools were recovered during the excavations, with ten of them associated
with the features and �e of them being isolated ���=
The most abundant tools were Late
Archaic dart points (Matamoros, Catan, and Refugio) followed by bifaces and Nueces tools.
Additionally, a single Starr arrow point is attributable to the Late Prehistoric period. Most
tools exhibited some form of use, ranging from exhaustion and breakage on some points
and Nueces tools, to light use on the earlier stage bifaces. The most tools came from
Feature 4, followed by Feature 1. Combined with the presence of bifacial ��
es in Feature
4, it appears it was a location of tool discard and replacement.
Burned rock counts were most abundant in Features 3, 4, and 9. By and large, the vast
majority of burned rock consisted of FCR in the size range of 0-5 cm diameter. The only
exceptions are Features 1 and 2, which have more burned gravel than FCR, and Feature
16 has the same amount of gravel and FCR. The features varied in both size and depth
(Table 8-2). Features 1, 3, and 9 were the largest aerial extent, with maximum diameters
over two meters. Features 2 and 16 were the smallest with diameters of less and a meter. In
terms of depth, Features 2, 4, and 9 are all the deepest with 30 cm extents, while Features
1 and 3 were the shallowest at ten centimeters or less. This variation indicates that the
shallow features were likely single-use cooking events, and the deeper ones we more likely
re-used multiple times, particularly in the case of the multiple carbonized bands in Feature
2. Radiocarbon dates place Features 1, 2, and 3 in the Late Prehistoric and Features 4
and 16 in the Late Archaic. The Late Archaic diagnostic material found on the surface in
Feature 1 is presumed to have been transported post-depositionally. Feature 9 yielded no
datable material. Wood fuel was preserved in the macrobotanical samples and indicate
that dense deadwood was used. The most abundant samples came from Features 4 and
16 and reveal that condalia and mesquite were burned, respectively.
At this point, there seems to be little pattern among the excavated features with regard to
size, age, or activity. Such patterns may emerge, however, upon excavation of the additional
features. The diagnostic artifacts and radiocarbon dates strongly indicate that the site has
at least two occupations: one being Late Prehistoric (514–300 cal B.P.) and the other Late
Archaic (1614–1294 cal B.P.). Further excavations may enable archaeologists to further
���=
these ages and to determine any chronological distinctions in feature functions,
sizes, or spatial patterning.
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As an eligible site, 41SR459 has the potential to address general questions pertaining to
Prehistoric land use in the uplands of the Rio Grande Plains, landform evolution and site
preservation, variability in burned rock hearths/ earth ovens and functional implications,
and lithic technological organization and its implications to land-use and mobility.
Land use
Regarding Archaic foraging, land use in the uplands of the Lower Rio Grande Plains is poorly
understood and is closely tied to resource availability. Forays into these upland areas are
certainly linked to acquiring resources other than lithic raw materials. With documented
carbonized ���
recovered from some of the numerous hearth features, it provides yet
another data set to better understand acquisition and use of upland plant resources in
the area.
1. Given probable environmental conditions at the time, what available plants resources
were available that may have been utilized and do some of those require processing
that may count for all the hot rock activity (see hot rock cooking below)?
2. With gravel aplenty, was this clearly part of an embedded resource procurement
strategy?
3. Given discarded or lost hunting gear (projectile points), aside from utilizing the
resource for manufacture/retooling, what types of game may have been exploited in
the immediate vicinity of SR459?
4. What does this say about site type/ function?
Landform Evolution and Archeological Preservation
In terms of site formation and research directions, the point should be made that an
understanding of site formation can help us better understand preservation limitations of
the site and help in the development of the data recovery ���
methodology. In the instance
of 41SR459, the presence of single component living surfaces that can be compared and
contrasted is unlikely. However, the potential for intact features within the site in both
buried and surface contexts that, despite their limitations, can provide useful data in an
under-studied region.
1. With the greatest preservation potential in the Holocene sediments in the northern
portion of the site and documented features with macrobotanical preservation, the
remaining colluvium in that area of the site should be targeted.
2. Inversely, despite their exposure via erosion, many of the features in the denuded
“hearth ���
in the central part of the site retain integrity. Though features with better
integrity were targeted and excavated during the testing phase, an assessment should
be made on whether any remaining surface features have �����=
integrity to warrant
recovery thus increasing the sample size.
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Earth Oven/ Hot Rock Cooking
Hot rock cooking is ubiquitous across the State (Black), however based on recorded
examples of hot rock features (hearths) in South Texas (Black, Hester, this report) there
are notable differences with BRM “earth oven” features as seen upstream toward the
Lower and Trans Pecos, as well as the upper coastal plain and Edwards Plateau.
1. How does this hot rock utilization differ from earth ovens seen further north and
upstream, and what are plausible reasons why?
2. The difference between the features of highly fractured gravel and the more massive
feature of sandstone (Feat 4) are likely intentional and functional. In addition to their
difference sizes/compositions, differing features such as 4 and 16 relied on different
types of fuel wood as well. Are there additional artifact frequencies/similarities/
differences to look for in similar features within site 41SR459?
3. What types of analyses might be used to clarify their function? And might experimental
archeology be used as a viable method for clar�����
and understanding? For
example, one interpretation of Feature 9 is that it was a failed attempt at heat-treating
chert. Which cooking stone/wood types in Starr County are most conductive to such
an activity?
4. The lack of faunal remains is worth noting. One fragment of bone and two dozen mussel
shell fragments were recovered. Could this be a matter of archeological preservation
or function of these burned rock features? Charred plant remains were recovered,
suggesting that faunal remains might be preserved as well (if present). Additional
burned rock feature excavations should shed light on this subject.
Lithic Technological Organization
As one of the most abundant and durable artifact types at41SR459, chipped stone is
one of the primary data sets for archeological interpretation. An understanding of lithic
technological organization from raw material acquisition, production, use, and discard
provide provides insight into the economics and behaviors associated with and stone tool
use. Despite the preservation limitations of the site, through lithic analysis inferences can
be made relating to land use and intensity, labor expenditure, site function, and serve as
proxy data for other lines of inquiry such as geoarcheology (i.e., observations of debitage
displacement horizontally and vertically).
1. Given the upland gravel lag deposits at and in proximity to the site, clearly raw material
acquisition was occurring. What will the existing and future lithic data demonstrate
concerning sourcing, treatment, and use of local raw material?
2. What are the practical applications and limitations of raw material sourcing of tools
and debitage (particularly curated items like projectile points and thin bifaces) to better
understand mobility and trade?
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3. How can site function beyond raw material procurement be inferred by examining tool
type and variability, tool function, and debitage? What analytical techniques should be
considered, and what are the contextual limitations?
4. If any production loci are found (not uncommon in this Region), what analytical
techniques should be considered to interpret what is being made and how many and
how that speaks to tool maintenance and/or retooling as well as labor expenditure?
5. At least two features (4 and 9) point to ����=
lithic-related activities (biface reduction
and possible thermal treatment, respectively). Do these activities or others forms of
stone tool use/reduction appear in additional features? If so, is there any correlation
between chipped stone lithic remains and feature size, rock type, fuel type, or possible
food remains?
From a site formation/preservation perspective on �������
as noted in Abbott’s
geomorphic interpretation as depicted in Appendix A, the deposition and preservation
varies across the site from the upslope area of Holocene sediment cover to the erosional
zone downslope. This variability provides for preserved carbonized materials in features
recovered within the upslope sediments and high visibility burned rock features in the
downslope erosional area, with many having �����=
spatial integrity remaining to
provide useful data on understanding feature function. Historically, many of these upland
sites have been considered ineligible due to their setting, and as such, not considered
for further examination. Though historic clearing and root plowing �����
many of these
determinations, sites similar to 41SR459, as well as others currently under evaluation
along State Loop 195, including 41SR242 and 41SR461, have the potential to contribute
to better understanding sites in this geographical setting (Ringstaff and Abbot 2018,
Atwood et al. 2018).
Site 41SR459 is a well preserved site within an under-studied area that is generally
fraught with poor preservation and little depositional integrity. The test excavations have
provided valuable data on the chronology and some of the prehistoric behaviors that took
place at this site, but additional excavations of the other features will help solidify these
interpretations and lead to new insights for the region.
According to National Register criteria (U.S. Department of the Interior 1991:12, 14, 17,
21), a prehistoric site must be evaluated relative to Criterion D for its potential to yield
“information important in prehistory or history.” For all of the reasons discussed above,
AmaTerra recommends that the portion of 41SR459 within the new ROW for the proposed
construction of State Loop 195 is eligible for listing in the National Register of Historic
Places (NRHP) as ����
by the National Historic Preservation Act (16 USC 470 et seq.;
36 CFR 800). AmaTerra also recommends that the portion of 41SR459 meetS the criteria
for designation as a State Antiquities Landmark (SAL) as ����
in the Antiquities Code
of Texas (13 TAC 26). Given the information provided above, further work is warranted for
Site 41SR459 and should proceed to data recovery.
Furthermore, all artifacts and ���
records will be curated at the Center for Archeological
Studies at Texas State University in San Marcos for permanent curation.
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Glossary of Technical Terms
Adze – A woodworking tool with a thick and beveled distal working end.
Arrow Point – Stone projectile points designed to be used in conjunction with bow and
arrow technology. The hafting portion of arrow points tends to be less than one centimeter in width.
Biface – Any piece of knappable st�����������
ed on two opposing surfaces to
create an edge extending around the stone’s circumference. Bifaces are oft�������
according to reduction stages (typically 1-5) based on characteristics such as thinness,
symmetry, edge alignment, and cortex removal.
Burned Rock – Stones used in cooking features that bear signs of thermal exposure.
Fire-cracked rock (rocks that break down as a result of multiple heating and cooling
events) are the most common form of burned rock.
Chert – Stone composed of silica with a microcrystalline structure and conchoidal fracture properties. Formed in sedimentary rock.
Cortex – The out�����������������������
one.
Dart Point – Stone projectile points designed to be used in conjunction with an atlatl
(spearthrower). The hafting portion of dart points tends to be greater than one centimeter in width.
Debitage – Stone waste material generated from the creation, use, and maintenance of
stone t������������������
es.
FCR – Fire-cracked rock (see “Burned Rock”).
Feature – A discrete, delineated area in an archaeological sit��������������=
activity.
Flake – A shard of stone that is removed from a knappable stone such as chert in a
�������������
e. Complet���
es retain features such as a platform, bulb of
percussion, distal termination, and dorsal and ventral surfaces as identifying markers.
Projectile Point – A bif��������������
o be attached to a haft, presumably
to be propelled as an armament. No���������������
ojectile points were necessarily used as projectiles, however.
Scraper – A stone t��������������
e whose edges have been retouched on
one face only, to create a steeply beveled working edge. Scraper�������������=
as end scrapers if the working edge is on the distal edge, side scrapers if the working
edge is on a lateral edge, or they can be some combination thereof.
Thermally Altered Gravel – Rounded pebbles that are endemic to 41SR459 and incorporated into the burned rock features for use in cooking.
AmaTerra Environmental, Inc.
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Geoarcheological Observations, Preliminary
Trenching and Eligibility Testing at the HerreraTreviño Ranch Site (41SR459), SL 195 (Rio
Grande City Loop), Starr County, Texas
CSJ: 3632-01-001
James T. Abbott, Environmental Affairs Division

The environmental review, consultation, and other actions required by applicable Federal environmental laws for this project are
being, or have been, carried-out by TxDOT pursuant to 23 U.S.C. 327 and a Memorandum of Understanding dated December 9,
2019, and executed by FHWA and TxDOT.
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Figure 1: General location of the site in Texas.

Introduction

This report describes geoarcheological observations made during mechanical trenching
performed in conjunction with eligibility testing of Site 41SR459, a prehistoric site in the
planned ROW upland of SL 195 between Roma and Rio Grande City in Starr County. Figure 1
illustrates the general location of the site in Texas. Testing was performed by personnel from
TxDOT and AmaTerra Environmental, Inc., under Texas Antiquities Permit 8585. Christopher
Ringstaff (ENV) served as the Principal Investigator. Geoarcheological fieldwork occurred
between October 9-12, 2018. The attached archeological report contains details of the project
history and discussion of the archeological results.
Site 41SR459 occupies mildly dissected uplands on the northern margin of the Rio Grande
valley. The project area is situated in the South Texas Brush Country natural region (TPWD
2011), and the Western Gulf Coastal Plain physiographic province (USDA NPS 2017). The
uplands are underlain by the Eocene Jackson Group (Barnes, 1976; Figure 2), which outcrops
locally in a roughly north-south oriented band approximately 10 miles wide, but extends in a
coast-parallel arc eastward into Louisiana. Overall, the Jackson Group consists of sandstone
and clay that was deposited primarily in deltaic and littoral environments. Fisher et al. (1970)
identify five principal depositional systems making up the Jackson Group: 1) a fluvial-deltaic
system termed the Fayette system in the eastern part of the outcrop (from Lavaca County east
to San Augustine); 2) a shelf (offshore) system east of this delta complex in Louisiana, termed
the Yazoo-Moodys Branch system; and, in south Texas, a
Geoarcheological Observations, 41SR459 Testing
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Figure 2: Geology of the area surrounding 41SR242, from McAllen-Brownsville GAT sheet. Key to Stratigraphic
Units: Qal= Holocene alluvium; Qs= Holocene sand sheet deposits; Qt = Pleistocene fluviatile terrace; TQu=Pliocene or Pleistocene Uvalde Gravel; Pg= Pliocene Goliad Fm.; MΦcf=Catahoula & Frio Fm (undivided);
Ej=Eocene Jackson Gp.; Ey=Eocene Yegua Fm; El=Eocene Laredo Fm.

3) strandplain-barrier bar system, 4) lagoonal-coastal plain system, and 5) shelf system that
are arrayed parallel to the modern coast. The site rests astride thick sandy deposits
associated with the barrier bar-strandplain. Older Eocene rocks, including the Yegua and
Laredo Groups, crop out upstream, while Miocene, Pliocene, and Pleistocene deposits make
up the younger coastal plain sediments downstream.
Between Falcón Reservoir (Zapata County) and the head of the Holocene Rio Grande delta in
extreme western Hidalgo County, a series of large Pleistocene terraces and discontinuous
segments of Holocene floodplain associated with the Rio Grande River are inset into the
sequence of coast-parallel Tertiary rocks. Holocene deposits are also mapped in a series of
large arroyos that drain south into the Rio Grande (including Arroyo Grande, which flows
several kilometers east of the site), while the less extensive alluvium in smaller arroyos like
Arroyo Morenos (which lies downslope of 41SR459) is not mapped at the coarse scale of the
GAT sheets. Finally, the dissected upland margins are mantled with a variable and
discontinuous drape of siliceous gravels that are mapped as the Uvalde Gravel by the Bureau
of Economic Geology (Barnes 1976), but are probably related to the ancestral Rio Grande (see
discussion in Abbott 2018).
2
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Figure 3: Map of soils in the vicinity of 41SR459 (site is located near the “Cn” symbol just above and to the right
of the center). Key to map units: CaA = Camargo silty clay loam, 0 to 1 percent slopes, rarely flooded; Cn =
Catarina clay association, 0 to 5 percent slopes; Jq = Jimenez-Quemado association.

Soils mapped in the vicinity are illustrated in Figure 3 (USDA nd.). Soils on the site, and for at
least 150 m in all directions beyond its boundary, are classified as the Catarina clay
association, 0-5% slopes. The valley of Arroyo Morenos is mapped as Camargo silty clay loam,
0-1% slopes, and the uplands are mantled with discontinuous pockets of the gravelly calcretes
of the Jimenez-Quemado association, which mark the upland gravel lag of the “Uvalde gravel”.
The Catarina soil association is composed of 90% Catarina soils, 4% Maverick soils, and 2%
each Zapata, Pryor, and Montell soils. The Catarina series consists of Sodic Haplusterts
(Vertisols), and exhibits an Ay-Bnssy-Bknssyz1-Bknssy2-Bknssy3-Bknssy4-Bknyz profile more
than 80 inches thick. These soils are formed in calcareous saline alluvium and grade from
Geoarcheological Observations, 41SR459 Testing
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light brownish gray (2.5Y6/2) clay, through pale brown (10YR6/3) clay, into very pale brown
(10YR 6/4) clay. The subsidiary letters indicate the accumulation of calcium carbonate (k)
and more soluble salts (n for sodium, y for gypsum, and z for salts more soluble than gypsum)
and the development of slickensides (ss).
Maverick soils are Aridic Haplustepts (Inceptisols), and form in calcareous, saline residuum
weathered from mudstone. They exhibit a typical A-Bkz-Bkyz-Cdkyz profile formed in clay that
grades from grayish brown (2.5Y 4/2) through light olive brown (2.5Y5/4) to pale yellow
(2.5Y7/4). Depth to weathered bedrock (the Cdkyz horizon) is typically 26 inches.
Zapata soils are Petrocalcic Calciustepts (Inceptisols), and form in loamy calcareous alluvium.
They exhibit a typical A1-A2-Bkkm1-Bkkm2 profile consisting of 8 inches of light brownish gray
(10YR6/2) to grayish brown (10YR5/2) loam over a very pale brown (10YR8/2 to 8/3)
indurated calcrete with a laminar cap (Stage IV calcrete).
Pryor soils are Ustertic Haplargids (Aridisols) and form in calcareous clays and clay loams over
soft shale. They exhibit a typical A1-Bt-Btk1-Btk2-Cd profile. The A horizon is grayish brown
(10YR 5/2) clay loam, and the Bt is pale brown (10YR 6/3) clay loam. The calcareous horizons
are light yellowish brown (10YR6/4; 2.5Y6/4) clay and clay loam, and the subsoil is pale yellow
(2.5Y7/4) claystone. Depth to the argillic horizon is 7 inches.
Montell soils are classified as Sodic Haplusterts (Vertisols). They exhibit a typical A-BnssBnssz1-Bnssz2-Byz profile developed in clayey alluvium. Depth of the solum is more than 80
inches. All horizons are composed of clay, and grade from dark gray (10YR4/1) to very pale
brown (10YR6/3) with depth. There are relic redox concentrations and manganese coats and
up to 30% gypsum and salts in the lower horizons.
Camargo soils form in calcareous alluvium and are classified as Typic Ustifluvents (Entisols).
They exhibit a typical Ap-C profile, where the Ap horizon is a light brownish gray (10YR6/2)
silty clay loam 9 inches thick, and the underlying C horizon consists of light brownish gray
(10YR6/2) stratified alluvium to a depth of at least 63 inches.
Jimenez soils are classified as Petrocalcic Calciustolls (Mollisols), and exhibit an A-Bkkm1Bkkm2 profile >60 inches thick formed in gravelly loamy alluvium. The A horizon is dark
grayish brown (10YR4/2) very gravelly loam, and includes up to 70% water-worn quartzite,
chert, sandstone, limestone, and basalt pebbles that are mostly less than 6 cm in diameter.
It is typically 9 inches thick. The underlying calcrete horizons are very gravelly, well indurated
grading to weakly indurated, and support a laminar cap more than an inch thick (Stage IV
calcrete).
Quemado soils are Ustalfic Petrocalcids (Aridisols) that form in gravelly alluvium resting on
highly calcareous materials. They exhibit an A-Bt-Bkkm1-Bkkm2 profile more than 80 inches
thick. The A horizon consists of dark brown (7.5YR3/4) very gravelly sandy loam composed of
50% stream-rounded quartz, chert, sandstone, and igneous gravel. It is 5 inches thick and
4
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grades down into reddish brown (5YR4/4) very gravelly sandy loam containing up to 55%
gravel. As with the Jimenez and Zapata series, the Petrocalcic horizon is highly indurated in
the upper part and has a laminar cap, while the lower part is weakly indurated to soft. Siliceous
gravel makes up more than half of the volume of these horizons.

Figure 4: Bird’s eye view of 41SR459 and environs obtained by draping 6-inch resolution aerial photo on lidarderived DEM with 5x vertical exaggeration. View is looking NNE. Site location is shown by light blue polygon.
Ebony Rd. extends up the left side of the model, and Arroyo Morenos cuts diagonally across the model in the
foreground. Arroyo Grande is not shown in the model; it lies east of the uplands on the east side of the model.

According to generalized Texas Parks and Wildlife vegetation mapping (McMahan et al 1984),
vegetation on and near the site is Mesquite-Blackbrush Brush. This assemblage includes
lotebush, ceniza, guajillo, desert olive, allthorn, whitebrush, bluewood, granjeno, guayacan,
leatherstem, Texas pricklypear, tasajillo, kidneywood, yucca, desert yaupon, goatbush, purple
three-awn, pink pappusgrass, hairy tridens, slim tridens, hairy grama, mat euphorbia,
coldenia, dogweed, knotweed leafflower, and two-leaved senna (McMahan et al. 1984).
However, the landowner reported that the property had been previously chained and
cultivated, and the locale was relatively open. Figure 4 is a birds-eye view of the site obtained
by draping a detailed aerial photo on a lidar-based DEM, looking north and showing the
general configuration of the landscape and the character of vegetation.

Geoarcheological Observations, 41SR459 Testing
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Methods
In addition to recording and hand testing of surface features, we excavated one extensive
(approx. 60 m) mechanical trench (BT1) along the northern boundary of the site to examine
the stratigraphy and prospect for buried cultural material (F
Figure 5). Abbott actively monitored
all trenching, which was conducted by TxDOT personnel from the Pharr district. We elected
not to excavate additional trenches on the site because sediment depths across much of the
site were minimal, and because accessing any area of the site with the backhoe would require
extensive clearing of the mature South Texas brush vegetation and destroy the context of any
artifacts that might be present on the surface or buried in proximity to the roots of cleared
vegetation.

6
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Figure 5: Aerial photo of 41SR459 annotated with topography (in feet), site boundary, approximate ROW
boundary, and location of BT1. Trench location based on RTK GPS data.

Geoarcheological Observations, 41SR459 Testing
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We excavated BT1 after clearing a 70 m x 5 m (approx.) swath from west to east through the
brush with the backhoe’s front-end loader. Moving back east to west through this swath, we
then used the backhoe equipped with a smooth-bladed bucket roughly four feet wide to
scrape down the surface gradually under close monitoring. Excavation was periodically
paused where appropriate so that I could trowel and assess the walls and floor of the trench.
When a trench exposed obvious pre-Holocene deposits or reached a depth of approximately
120-150 cm, excavation of the current trench segment was terminated, the machine was
backed up and the next segment of the trench was started. If the scraping revealed a potential
feature or a scatter of cultural material, excavation at that specific part of the trench was
terminated, and the machine was backed up so trenching could continue. This resulted in a
series of four “balks” ranging in length from approximately 2 m to more than 5 m along the
60 m trench. I numbered these balks 1 to 4 in the order they were exposed (east to west).
However, following the left-to-right convention of western writing, I stretched the tape west to
east, from the terminus of the trench to its beginning, so distances measured along the trench
run in the opposite direction.
No archeological profiles were prepared, but the northern wall of the trench was cleaned,
photographed, and described using criteria outlined by Olson (1976) and Schoeneberger et
al. (2012). To compensate for the bright sun reflecting of the pale wall of the trench, I set the
camera’s exposure compensation to minus 1 2/3 stops. Based on examining the LCD image
in the field, this exposure seemed to capture more detail than the washed-out image the
camera was capturing without it. However, when the photos were downloaded and viewed on
the computer screen, it was clear that I had overdone the correction, and the photos were
significantly underexposed (F
Figure 6). Although I was able to use Photoshop to correct the
exposure, color fidelity was adversely affected. As a result, the colors shown in the trench
photos are not particularly representative of the actual color of the sediment.
Each of the four balks had a scattering of cultural material, but two (Balk 1 and Balk 4) also
had local charcoal concentrations that resolved into probable shallow basins (Feature 2 and
Feature 16). Both features were investigated with hand excavation units, but unfortunately
the surface disturbance resulting from initial clearing made it unclear whether they were
associated with a surface rock scatter. In addition, I excavated one 50 x 50-cm control test
unit off the side of the trench (at approximately 33 meters from the south end) to provide
some control over the depth of artifacts. I terminated this unit when I reached the gravel lag
marking the contact between Quaternary deposits and weathered bedrock. See the attached
archeological report for discussion of artifact recovery from this unit.

8

11/29/2012 7:12 PM

8

A-12 AmaTerra Environmental, Inc.

[Document3]

Geoarcheological Observations, 41SR459 Testing

Appendix A

Figure 6: Comparison of a properly exposed photo and the underexposed photos typical of the trench
sequence. While the exposure was compensated for in photoshop, fidelity of the resulting colors is
questionable.

Results and Discussion
The landscape setting of 41SR459 is typical of many upland sites in the South Texas brush
country. It spans a heavily vegetated upland slope, and exhibits systematic variation in the
character of the slope according to topographic position. As Figure 5 shows, the site slopes

Geoarcheological Observations, 41SR459 Testing
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gently to the southwest toward Arroyo Morenos. The ridge on the eastern side of the site is
composed of stream-rounded siliceous gravel with a carbonate matrix—in other words, socalled “Uvalde” gravel. This concentration of gravel is almost certainly the principal source of
rock used in the various burned rock features, and probably represent a resource that
attracted people to the site. However, there are many such gravel outcrops in the area (see
Figure 2), so it is unlikely that the rock source was the only attraction.
Unlike many other tracts in the vicinity, such as the one immediately across the fence to the
west, the Herrera-Treviño Ranch Site has never been root plowed or cultivated. Pedestrian
assessment of the site revealed that most cultural material is exposed in the midslope and
downslope portion of the site. While some stray artifacts are present at the surface on the
northern (upslope) end, they are relatively sparse because this portion of the site retains some
sediment cover. In the medial part of the site, sheet erosion, low scarp retreat, and shallow
gullying has reworked the surface, and has exposed scattered chipped stone artifacts and a
number of burned rock features. Further downslope, the surface is a complex of small-scale
surfaces, including small residual hummocks, shallow gullies, and thin, low-gradient
microfans where material derived from upslope spreads out. There are a number of features
in this part of the site also, some of which appear to have armored the surface from overland
flow, so that they rest on low pedestals of sediment. Trenching of the upper part of the slope
suggests that this distribution is a consequence of the architecture of slope deposits. Figure
7 illustrates the distribution of mapped features (cf. Figure 5), and Figure 8 presents a cartoon
block diagram illustrating the variation in artifact visibility and its relationship to the slope
sediments/soil catena.
Figure 9 illustrates the profile of BT1. This 60-m (approx.) trench cuts obliquely across the
upper slope at the same angle as the northern site boundary, which is itself a reflection of the
boundary of the ROW. Where the surface was exposed, few surface artifacts were noted.
However, the path of the trench was overgrown with low trees and scrub that obscured much
of the ground, and brush clearing destroyed the context of any surface materials that may
have been present. The exposed soil varies from Ak-BCk-Ck profile at the upslope end (F
Figure
10), through an Ak-Bk-BCk profile in the middle part of the trench (F
Figures 11 and 12), to an
Ak-Bk profile near the downslope end (F
Figure 13). The Ak horizon is approximately 25 cm thick
on the upslope end of the trench and thickens gradually to 50-60 cm in the medial and
downslope end. It consists of a somewhat gravelly sandy loam, where the gravels are primarily
pebble-sized, stream rounded siliceous clasts. The sediment is weak fine blocky to platy
structured, and is dark gray (10YR 4/1) to brown (10YR 5/3). The horizon contains common
fine and woody roots, and occasional insect and rodent-scale burrows and krotovina, and
occasional CaCO3 filaments. All artifacts noted in the trench, and most recovered from the
associated 50 x 50-cm unit, are associated with this horizon.
10
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Figure 7: Distribution of exposed burned rock features on 41SR459.

The Bk horizon is absent at the upslope (eastern) end of the trench and thickens to more than
70 cm near the downslope end. It consists of grayish brown (10YR5/2) sandy loam with
variable amounts of pebbly siliceous gravel. It exhibits a massive to very weak subangular
blocky structure, contains common fine and woody roots, and exhibits common filaments and
films of carbonate and, possibly, more soluble salts. Like the A horizon, the Bk horizon is
developed in a downslope-thickening wedge of colluvium and slopewash.
The BCk horizon, in contrast, appears to represent in situ weathering of the underlying
deposits. It consists of massive to weakly horizontally bedded, pale brown (10YR6/3) to brown
(7.5YR 5/3) mottled sandy loam. Unlike the overlying horizons, siliceous gravel is rare and
probably represents clasts introduced by bioturbation. There are zones of subhorizontal
carbonate and gypsum accumulation that probably represent vestiges of bedrock
accumulations. Mottling is not due to redox and largely reflects irregular patches of paler and
redder sediment inherited from the bedrock or resulting from irregular accumulations of
soluble salts like carbonate and gypsum.
Geoarcheological Observations, 41SR459 Testing
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Figure 8: Schematic (cartoon) block diagram illustrating the generalized stratigraphy of 41SR459. Note that
strata shown in section are illustrative and not intended to portray actual defined stratigraphic units.
12
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Figure 9: Composite photograph (annotated, segmented mosaic) of the 60 m (approx.) exposure along the north
wall of BT1. Other areas of the photograph have been desaturated to better define the exposure face. The trench
starts in the lowest mosaic. The right side of each segment joins with the left side of the segment above it. Note
the location of “balks” and detail photos.

At the upslope (eastern) end of the trench, the Ak horizon grades into weathered, nonindurated calcareous sandstone with laminae of powdery carbonate and gypsum (Cky
horizon). This horizon has wavy bedding marked with accumulations of gypsum and
carbonate, and a few reddish iron concretions. No gravel was noted in this horizon. In contrast,
a significant lag of siliceous gravel 3-5 cm thick is present in the upper A horizon, which rests
directly on highly weathered bedrock (BCk horizon). This gravelly zone dips downslope more
steeply than the surface, so that it moves downward through the profile as one moves
downslope along the trench. In the upper part of the trench, it is confined to the A horizon.
Between approximately meter 33 and meter 27, it transitions from the lower A horizon into
the upper Bk horizon. By about meter 25, it is resting in the lower Bk horizon just above the
BCk contact, which it follows downslope to about meter 21, where it dives below the floor of
the trench.
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In summary, the trench exposes colluvial and slopewash sediments that thicken from about
20 cm to more than a meter along the trench length. As it thickens, the Ak horizon transitions
to an Ak-Bk sequence that rests unconformably on the BCk horizon. This material is cross-cut
by a lag of reworked gravel that can be traced laterally from the upper A horizon, through the
Bk horizon, to the top of the weathered BCk. This suggests that the slope sediment
accumulated slowly, and that the soil epipedon formed through the deposits. Observed
cultural material appears to be limited to this veneer. The only features noted in the trench
(Fea. 2 & Fea. 16) were in the shallow subsurface (< 20 cmbs) and appeared to be
constructed in shallow basins (suggesting that the associated occupation surfaces were
shallower still, and possibly equivalent to the modern surface). However, artifact return from
the 50 x 50 test unit suggests that cultural material is present throughout the soil epipedon.
Surface observations suggest that as one moves downslope from the trench location, the
wedge of sediments is affected by sheet erosion and small-scale (generally <50 cm) gullying
that is exhuming and exposing cultural material, including burned rock features. Formation of
these small gullies and associated retreating scarps is most prominent in the middle part of
the site, where the slope steepens from less than 4 degrees (typically) to between 4 and 12
degrees (F
Figure 14), probably in response to differences in the resistance of the underlying
bedrock. On the lower end, the slope decreases again, and the surface is a mosaic of zones
of sheet erosion and small, low gradient fans. Significantly, several of the feature on the lower
half of the site rest on low knolls formed as a result of their presence armoring the surface
locally against erosion.
The archeological potential of these small burned rock features is largely a function of their
potential to preserve economic information and datable materials. Several features have
yielded associated diagnostic stone tools. Sediment samples taken from excavated features
yielded datable botanical remains (see attached archeological report). More potential is
offered by the northern part of the site, where the archeological component(s) appear to be
preserved in a wedge of colluvial/slopewash sediment. The limited information from the one
50 x 50-cm test unit suggests that this deposit contains a reasonably high amount of cultural
material to at least 40 cmbs, but the only features noted were localized, largely rock-free
zones of charcoal rich sediment that initial observations suggest might represent shallow
basin features associated with occupations on or just below the extant surface. If additional
work is needed, it is this northern part of the site where surface features are not evident that
has the greatest potential to preserve information in reasonable context.
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Figure 10: Vertical oblique detail of the profile at the north end (approx. meter 55).

Figure 11: Vertical oblique view of profile near 50 x 50-cm (approx. meter 33).
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Figure 12: Vertical oblique mosaic of profile between meters 22
and 27 (approx.). Note that the large krotovina indicated on the
right side of the image is a tentative interpretation; given its size
and morphology, it may represent mechanical disturbance
(perhaps even a survey shovel test).
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Figure 13: Vertical oblique view of profile at west end of trench (approx. meter 2).

Figure 14: DEM-derived slope map showing the relationship between slope and feature exposure.
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Eight flotation samples and three carbon samples from Site 41SR459 were submitted for
selection and identification of material for radiocarbon dating and sorting and analysis of
botanical macroremains. The site is described as a hearth field and lithic scatter located on
an alluvial fan of Los Morenos Arroyo, which drains into the Rio Grande approximately five
kilometers south of the site. Vegetation as of 2018 included mesquite, cacti, and thorny scrub
(THC Site Form 5/22/2018).
Site setting
Starr County is located in the South Texas Plains vegetation area (Gould 1962). Alfred
Richardson and Ken King characterize most of Starr County, including Site 41SR459, as
upland plains with a narrow belt of river and resaca bottomlands and terraces near the Rio
Grande (Richarson and King 2011:xii) Much of the land today has been developed for human
occupation or is in cultivation. For most of the Holocene, the land that is now Starr County
would have been a savannah, an area of mixed grasslands and woodlands on deeper soils
than those remaining today. Common upland woody species are shown in Table B.1. Near
the Rio Grande, floodplains and associated wetlands such as resacas and marshes would have
supported Montezuma baldcypress (Taxodium mucronatum, also called sabino or ahuehuete),
buttonbush (Cephalanthus occidentalis), and other useful plants such as southern cattail
(Typha domingensis), and arrowheads (Sagittaria spp.).
Table B.1: Common woody plants of the South Texas Plains, Starr County
(from Everitt et al. 2002; Richardson and King 2011; Turner et al. 2003; and USDA, NRCS 2019)
Common name
Spiny hackberry
Netleaf hackberry
Hogplum, also called Texas colubrina
Bluewood condalia, also called brasil
Knifeleaf condalia
Texas persimmon
Texas ebony
Kidneywood, also called vara dulce
Guayacan, also called soapbush, ironwood, Texas
porlieria
Cenizo, also called purple sage and Texas silverleaf
Honey mesquite
Screwbean mesquite
Guajillo
Wright catclaw
Texas mountain laurel
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Botanical name
Celtis ehrenbergiana
Celtis laevigata
Colubrina texensis
Condalia hookeri
Condalia spathulata
Diospyros texana
Ebenopsis ebano
Eysenhardtia texana
Guaiacum angustifolium
Leucophyllum frutescens
Prosopis glandulosa
Prosopis reptans
Senegalia berlandieri
Senegalia wrightii
Sophora secundiflora
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Huisache, also called sweet acacia
Vachellia farnesiana
Blackbrush
Vachellia rigidula
Buckley’s yucca
Yucca constricta
Spanish dagger, also called palma pita
Yucca treculeana
Lime prickly ash, also called colima
Zanthoxylum fagara
Lotebush
Ziziphus obtusifolia
Mean annual precipitation in Starr County during the period 1951-1980 was 20.6 inches (523
mm). Winters are generally dry. Warm season precipitation peaks in September. The frostfree season in Starr County averages 314 days and runs from February 16 through December
7 (NFIC 1987:453-454).
Laboratory Methods
Radiocarbon Samples. Six bags labeled “14C” and ten flotation light fractions were sent for
selection and identification of material prior to radiocarbon dating. One 14C bag contained
only a dark gray insect abdomen; material for radiocarbon dating was selected from each of
the other five bags. Additional material for possible radiocarbon dating was chosen from the
flotation light fractions.
Samples were examined under a Leica S9i stereoscopic microscope at 6.1-55 X magnification.
Material from each Bag # was quickly scanned for carbonized annual plant parts. No carbonized
annuals were observed in this initial examination of the samples. Uncarbonized (modern)
seeds were observed, however, indicating that the flotation process was sufficient to recover
such small seeds (e.g., Opuntia spp., Echinocereus spp., and Phytolacca americana). In the
absence of annual plant parts, the largest identifiable wood charcoal fragment was selected
for dating. In the case of Bag #1 (Feature 16), the largest fragment consisted of about 21 rings,
so the sample was split in two with the outer seven rings preferred for dating. When only very
small charcoal fragments were available, two or three fragments of the same wood type were
selected to provide more carbon for dating.
Following standard procedures for wood charcoal identification, fragments were first snapped
to reveal a clean transverse section (Pearsall 2015:126-127). When necessary, tangential or
radial sections were examined for ray seriation, presence of spiral thickenings, types and
sizes of intervessel pitting, and other minute characteristics. After identification, specimens
of each taxon were counted, labeled, recorded, and weighed on an Ohaus Scout II 200 x
0.01 g electronic balance. To retain suitability for radiocarbon dating, samples were placed on
freshly cleaned glassware when not in specimen containers, and they were handled only with
latex gloves and metal forceps.
It was not apparent at the time of identification that charcoal samples collected in the field
for possible radiocarbon dating were not the only type of samples labeled as “14C”. Bags
containing carbonized botanical material and similar items picked from flotation heavy
fractions were also labeled as “14C”. Determining which samples were associated with flotation
volumes and which were not was further complicated by the fact that unique numbers were
AmaTerra Environmental, Inc.
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not assigned to bags or field contexts. For example, a flotation sample from Feature 9 and a
carbon sample from Feature 16 both carried “Bag 1” designations. Bags labeled “14C” that
carried bag numbers and context information matching a flotation sample are assumed here
to be material from flotation heavy fractions. Bags labeled “14C” that are not consistent with
information on the flotation inventory are assumed to be carbon samples taken from outside
flotation volumes. Only three such bags from outside flotation are believed to be present.
Flotation samples. Flotation processing was conducted by AmaTerra personnel in a Flot-Tech
machine (Dausman 1989, Hunter and Gassner 1998, Rossen 1999). Although ten bags of
soil matrix were flotation processed, they represented only eight unique contexts. Flotation
samples that represented identical contexts were combined in the laboratory, resulting
in a total of eight flotation samples reported. After drying, flotation heavy fractions were
examined for possible carbonized botanical material by AmaTerra personnel. This material
was removed and labeled “14C”. All such samples were eventually examined and associated
with a corresponding flotation sample. Although they remain in separate bags from the light
fraction material, heavy fraction botanical material is included in the flotation sample totals
reported here.
Flotation light fractions were sorted according to standard procedures (Pearsall 2015). Each
flotation light fraction was weighed on an Ohaus Scout II 200 x 0.01 g electronic balance before
being size-sorted through a stack of graduated geologic mesh. All carbonized botanical remains
that did not pass through the No. 10 mesh (2 mm square openings) were sorted under a Leica
9si stereoscopic microscope at 6.1-55 X, then counted, weighed, recorded, and labeled. Nonbotanical material and uncarbonized botanical material larger than 2 mm (mostly rootlets)
were weighed, recorded, and labeled. Materials that fell through the 2 mm mesh (“residue”)
were examined for carbonized botanical remains that had not been previously identified in
the 2 mm size fraction. Identifiable materials were removed from residue, counted, weighed,
recorded, and labeled. Uncarbonized plant parts other than rootlets were recorded on a
presence/absence basis on laboratory forms.
Wood charcoal identification was attempted for up to twenty specimens selected at random
from the 2 mm size fraction for each flotation light fraction. When fewer than twenty wood
charcoal fragments were present in the 2 mm size fraction, all such fragments were identified,
and identification was attempted for progressively smaller fragments until either twenty
fragments were identified or identification became impractical. Wood charcoal fragments
were snapped to reveal a transverse section and examined under a stereoscopic microscope
at 20-55 X. Tangential and radial sections were also examined when necessary for confident
identification. After identification, specimens of each taxon were counted, labeled, recorded,
and weighed on an Ohaus Scout II 200 x 0.01 g electronic balance.
Plant parts were identified to the lowest possible taxonomic level by comparison to materials in
the Macrobotanical Analysis comparative collection and through the use of standard reference
works (e.g., Core et al. 1979; Davis 1993; Hoadley 1990; InsideWood 2004; Martin and Barkley
2000; Musil 1963; Panshin and de Zeeuw 1980; Wheeler 2011). Plant nomenclature follows
the PLANTS Database (USDA, NRCS 2019).
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Results
Carbon samples
Material sent for radiocarbon dating, whether from flotation samples or carbon samples, is
given in Table B.2. Material sent for radiocarbon dating from flotation samples is also included
in the flotation sample totals. Identifications of all material in the three carbon samples are
shown in Table B.3.
Flotation samples
Uncarbonized (modern) plants. Most uncarbonized plant parts in the samples appear in the
form of rootlets that are clearly related to modern vegetation at the site. Other uncarbonized
plant parts recovered are shown in Table B.4. Uncarbonized seeds are common occurrences
on most archaeological sites, and they usually represent seeds of modern plants that have
made their way into the soil through their own dispersal mechanisms or by faunalturbation,
floralturbation, or argilliturbation (Bryant 1985:51-52; Miksicek 1987:231-232). In all except
the driest areas of North America, uncarbonized plant material on open-air sites can be
assumed to be of modern origin unless compelling evidence suggests otherwise (Lopinot and
Brussell 1982; Miksicek 1987:231).
At Site 41SR459, two lines of evidence support the assumption that uncarbonized plant parts
are modern. First, the density of uncarbonized non-root plant parts, as approximated by the
number of uncarbonized plant taxa per liter, varies little between samples, with seven of eight
samples having 1.2 and 1.5 taxa (Figure B.4). The density of carbonized remains, on the other
hand, varies from 0.01 to 1.13 grams per liter (Figure B.6). Second, the taxon composition
of the uncarbonized plant remains is consistent with the current vegetation and recent
disturbances. It consists of a large number of weedy scrubland plants including sandmat
(Chamaesyce spp.), pricklypear (Opuntia spp.), nightshades (Solanaceae), and mesquite
(Prosopis spp.). All uncarbonized plant parts, including seeds, are interpreted here as modern.
Carbonized (ancient) plant remains are shown in Tables B.5 and B.6 by count and weight
respectively. Carbonized botanical material consisted almost exclusively of wood charcoal,
but three other types of plant material and carbonized insect frass were present. Two seed
fragments were recovered from Level 2 of Feature 2. Neither could be identified to genus. A
plant gall fragment, abnormal tissue generated in response to insect activity, was recovered
from Feature 4. A piece of carbonized gum or sap was recovered from Feature 16. Many trees
of the legume family produce gum, and this is likely associated with the legume family wood
charcoal also found in Feature 16. A small cluster of carbonized frass (insect excrement) was
recovered from Feature 3. The size and shape are consistent with termite droppings (Adams
1984). Single carbonized droppings were noted in Features 1, 2, 4, and 16, but they were not
removed.
Identification was attempted for 165 fragments of wood charcoal in flotation light and heavy
fractions. Of these, 144 could be identified to the level of the botanical family, genus, or
AmaTerra Environmental, Inc.
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species. Wood charcoal consisted of at least three genera in the legume family (Fabaceae)
and condalia wood (Condalia spp.). Forty fragments of condalia wood were identified (28%
of the 144 identifiable specimens). Condalia belongs to the buckthorn family (Rhamnaceae)
and was the only non-legume wood identified. Two species of Condalia grow in Starr County
today, bluewood condalia (C. hookeri) and knifeleaf condalia (C. spathulata) Thirty-five of the
forty condalia wood charcoal fragments identified were from Feature 4.
Of the legume woods, genus Prosopis was the most common type identified (n=30; 21%). Two
members of the genus grow in Starr County today, honey mesquite (Prosopis glandulosa) and
dwarf mesquite (P. reptans, also called tornillo). Eighteen of the thirty mesquite specimens
were recovered from Feature 16. Five wood charcoal fragments from the site (3%) were
identifiable as acacias. (genus Senegalia). The genus includes four species in Starr County:
guajillo (S. berlandieri), Gregg catclaw (S. greggii), roundflower catclaw (S. roemeriana), and
Wright catclaw (S. wrightii). The combined category Senegalia/Prosopis refers to mesquite
and the ring-porous members of the acacia genus that are similar to mesquite. Guajillo tends
toward a diffuse-porous structure and can usually be distinguished from other members of the
genus. According to Phil Dering, two characteristics separate acacia from mesquite. Mesquite
has latewood pores in clusters of up to seven while acacia latewood pores are in clusters of
two to three. Parenchyma makes up about half of the transverse section in mesquite but less
than half in acacia (Dering 2002:Table 20). Of the 144 wood charcoal fragments identified
to the family or better, 53 (37%) were acacia/mesquite. A single fragment from Feature 16
was identifiable as huisache (Vachellia farnesiana), anther member of the legume family. An
additional 15 fragments (10%) were identifiable only to the legume family.
Fuelwood availability and quality. Because Site 41SR459 is described as a hearth field (THC
Site Form 5/22/2018), wood charcoal is interpreted here as fuel wood. All of the woods
identified come from trees or shrubs that would have been common in upland areas of Starr
County for much of the Holocene. Of the wood types represented as charcoal at the site,
more is known (or at least written) about the properties of mesquite wood than the other
species. As a fuelwood, honey mesquite burns hot, but some find it gives an objectionable
fragrance to food (Marcouiller and Anderson n.d.; ODA,MSD n.d.).
Mesquite has an average specific gravity of 0.70 at 12% moisture (Wiley 1977:5). The heat
value of a wood is directly related to specific gravity (Marcouiller and Anderson n.d.), and
mesquite wood is a relatively heavy wood. For comparison, sugar maple (Acer saccharum) has
a specific gravity of around 0.63, cottonwood (Populus deltoides) 0.40, and coastal live oak
(Quercus virginiana) 0.88 (Alden 1995).
To determine the approximate heat value of other woods represented at Site 41SR459, density
was calculated for seven specimens in the Macrobotanical Analysis comparative collection:
two specimens of Condalia, four legume woods, and guayacan (Guaiacum angustifolium).
Mesquite and guayacan were included in the experiment as controls, since their specific
gravities are known from published literature, and one is lighter than water (mesquite) and
one heavier (guayacan). Wood sample volumes were measured by placing each specimen in
a 1-liter measuring cup with 50 ml graduations and noting the displacement from a baseline
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of 750 ml. Weights were measured on the same scale used for flotation samples. Calculations
are shown in Table B.7. Although these are crude approximations, the densities of mesquite
and guayacan as calculated here match the averages given by Wiley (1977:5) and Standley
(1923:522). Calculated densities are also consistent the observation that knifeleaf condalia,
guayacan, and blackbrush (Vachellia rigidula) sank when placed in a tub of tap water in the
Macrobotanical Analysis laboratory, but the other specimens floated. From these experiments,
it appears that the woods used in the features at Site 41SR459 had high specific gravities and
produced high heat when burned.
The six features from which flotation samples were examined showed differences in charcoal
density, with Features 4 and 16 having the highest density of carbonized plant remains (0.69
and 1.13 g/l, respectively). Charcoal density in the other features ranged from 0.01 to 0.02 g/l.
Although Features 4 and 16 had the highest charcoal densities, the types of woods recovered
in the two features differed. Wood charcoal in Feature 4 consisted primarily of condalia wood
while Feature 16 contained mostly mesquite.
Summary
Ancient plants preserved in the form of charcoal at Site 41SR459 consisted of wood charcoal,
two indeterminable seeds, and fragments of a plant gall and plant gum. Small amounts of
carbonized insect frass consistent with termite droppings were also noted. Wood charcoal
is interpreted as fuelwood. Species composition and signs of minor termite damage are
consistent with deadwood collection from trees and shrubs that grew in the site area. Woods
chosen were dense and would likely have made good fuel. Features 4 and 16 had higher
densities of charcoal than the other features. Wood charcoal in Feature 4 consisted largely of
condalia, and wood charcoal in Feature 16 was mostly mesquite.
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Figure B.1: Transverse section of mesquite wood charcoal (Prosopis spp.) from Feature 16,
Site 41SR459.
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November 01, 2019
Dr. Katherine Seikel
AmaTerra Environmental
11842 Rim Rock Trail
Austin, TX 78737
United States

RE: Radiocarbon Dating Results
Dear Dr. Seikel,
Enclosed are the radiocarbon dating results for nine samples recently sent to us. As usual, the method of analysis is listed
on the report with the results and calibration data is provided where applicable. The Conventional Radiocarbon Ages have all
been corrected for total fractionation effects and where applicable, calibration was performed using 2013 calibration databases
(cited on the graph pages).
The web directory containing the table of results and PDF download also contains pictures, a cvs spreadsheet download
option and a quality assurance report containing expected vs. measured values for 3-5 working standards analyzed
simultaneously with your samples.
Reported results are accredited to ISO/IEC 17025:2005 Testing Accreditation PJLA #59423 standards and all chemistry was
performed here in our laboratory and counted in our own accelerators here. Since Beta is not a teaching laboratory, only
graduates trained to strict protocols of the ISO/IEC 17025:2005 Testing Accreditation PJLA #59423 program participated in the
analyses.
As always Conventional Radiocarbon Ages and sigmas are rounded to the nearest 10 years per the conventions of the 1977
International Radiocarbon Conference. When counting statistics produce sigmas lower than +/- 30 years, a conservative +/- 30
BP is cited for the result. The reported d13C values were measured separately in an IRMS (isotope ratio mass spectrometer).
They are NOT the AMS d13C which would include fractionation effects from natural, chemistry and AMS induced sources.
When interpreting the results, please consider any communications you may have had with us regarding the samples.
Thank you for prepaying the analyses. As always, if you have any questions or would like to discuss the results, don’t
hesitate to contact us.
Sincerely,

Ronald E. Hatfield Director
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REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541286

41SR459-1

(95.4%)

416 - 556 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

1570 +/- 30 BP

IRMS δ13C: -23.2 o/oo

(1534 - 1394 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
82.25 +/- 0.31 pMC

Fraction Modern Carbon: 0.8225 +/- 0.0031
D14C: -177.53 +/- 3.07 o/oo
∆14C: -184.37 +/- 3.07 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 1540 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541287

41SR459-2

(69.2%)
(25.7%)
( 0.5%)

1440 - 1524 cal AD
1571 - 1630 cal AD
1559 - 1562 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

IRMS δ13C: -23.3 o/oo

390 +/- 30 BP

(510 - 426 cal BP)
(379 - 320 cal BP)
(391 - 388 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
95.26 +/- 0.36 pMC

Fraction Modern Carbon: 0.9526 +/- 0.0036
D14C: -47.39 +/- 3.56 o/oo
∆14C: -55.31 +/- 3.56 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 360 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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Report for the National Register: Testing of Site 41SR459

REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541288

41SR459-3

(95.4%)

406 - 542 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

1590 +/- 30 BP

IRMS δ13C: -24.1 o/oo

(1544 - 1408 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
82.04 +/- 0.31 pMC

Fraction Modern Carbon: 0.8204 +/- 0.0031
D14C: -179.58 +/- 3.06 o/oo
∆14C: -186.40 +/- 3.06 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 1580 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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Appendix C

REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541289

41SR459-4

(75.6%)
(16.0%)
( 3.8%)

336 - 436 cal AD
486 - 534 cal AD
446 - 472 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

IRMS δ13C: -24.9 o/oo

1640 +/- 30 BP

(1614 - 1514 cal BP)
(1464 - 1416 cal BP)
(1504 - 1478 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
81.53 +/- 0.30 pMC

Fraction Modern Carbon: 0.8153 +/- 0.0030
D14C: -184.67 +/- 3.04 o/oo
∆14C: -191.44 +/- 3.04 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 1640 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541290

41SR459-5

(76.3%)
(19.1%)

1436 - 1522 cal AD
1574 - 1624 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

400 +/- 30 BP

IRMS δ13C: -24.1 o/oo

(514 - 428 cal BP)
(376 - 326 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
95.14 +/- 0.36 pMC

Fraction Modern Carbon: 0.9514 +/- 0.0036
D14C: -48.58 +/- 3.55 o/oo
∆14C: -56.48 +/- 3.55 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 390 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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Appendix C

REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541291

41SR459-6

(94.0%)
( 1.4%)

1416 - 1490 cal AD
1602 - 1610 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

IRMS δ13C: -24.2 o/oo

440 +/- 30 BP

(534 - 460 cal BP)
(348 - 340 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
94.67 +/- 0.35 pMC

Fraction Modern Carbon: 0.9467 +/- 0.0035
D14C: -53.30 +/- 3.54 o/oo
∆14C: -61.17 +/- 3.54 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 430 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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Report for the National Register: Testing of Site 41SR459

REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541292

41SR459-7

(95.4%)

1485 - 1650 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

310 +/- 30 BP

IRMS δ13C: -23.8 o/oo

(465 - 300 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
96.21 +/- 0.36 pMC

Fraction Modern Carbon: 0.9621 +/- 0.0036
D14C: -37.86 +/- 3.59 o/oo
∆14C: -45.85 +/- 3.59 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 290 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541293

41SR459-8

(88.4%)
( 7.0%)

637 - 714 cal AD
744 - 765 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

IRMS δ13C: -26.2 o/oo

1350 +/- 30 BP

(1313 - 1236 cal BP)
(1206 - 1185 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
84.53 +/- 0.32 pMC

Fraction Modern Carbon: 0.8453 +/- 0.0032
D14C: -154.70 +/- 3.16 o/oo
∆14C: -161.72 +/- 3.16 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 1370 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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REPORT OF RADIOCARBON DATING ANALYSES
Katherine Seikel

Report Date:

AmaTerra Environmental

Material Received:

Laboratory Number

November 01, 2019
October 24, 2019

Conventional Radiocarbon Age (BP) or
Percent Modern Carbon (pMC) & Stable Isotopes

Sample Code Number

Calendar Calibrated Results: 95.4 % Probability
High Probability Density Range Method (HPD)

Beta - 541294

41SR459-9

(68.0%)
(27.4%)

656 - 727 cal AD
737 - 769 cal AD

Submitter Material:
Pretreatment:
Analyzed Material:
Analysis Service:
Percent Modern Carbon:

1310 +/- 30 BP

IRMS δ13C: -25.0 o/oo

(1294 - 1223 cal BP)
(1213 - 1181 cal BP)

Charcoal
(charred material) acid/alkali/acid
Charred material
AMS-Standard delivery
84.95 +/- 0.32 pMC

Fraction Modern Carbon: 0.8495 +/- 0.0032
D14C: -150.48 +/- 3.17 o/oo
∆14C: -157.54 +/- 3.17 o/oo (1950:2019)
Measured Radiocarbon Age: (without d13C correction): 1310 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Results are ISO/IEC-17025:2005 accredited. No sub-contracting or student labor was used in the analyses. All work was done at Beta in 4 in-house NEC accelerator mass
spectrometers and 4 Thermo IRMSs. The "Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was
used for calendar calibration where applicable. The Age is rounded to the nearest 10 years and is reported as radiocarbon years before present (BP), “present" = AD 1950.
Results greater than the modern reference are reported as percent modern carbon (pMC). The modern reference standard was 95% the 14C signature of NIST SRM-4990C
(oxalic acid). Quoted errors are 1 sigma counting statistics. Calculated sigmas less than 30 BP on the Conventional Radiocarbon Age are conservatively rounded up to 30.
d13C values are on the material itself (not the AMS d13C). d13C and d15N values are relative to VPDB-1. References for calendar calibrations are cited at the bottom of
calibration graph pages.
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -23.2 o/oo)
Laboratory number

Beta-541286

Conventional radiocarbon age

1570 ± 30 BP

95.4% probability
(95.4%)

416 - 556 cal AD

(1534 - 1394 cal BP)

68.2% probability
(51.6%)
(9.4%)
(7.2%)

430 - 494 cal AD
508 - 520 cal AD
527 - 536 cal AD

(1520 - 1456 cal BP)
(1442 - 1430 cal BP)
(1423 - 1414 cal BP)

41SR459-1
1570 ± 30 BP

Charred material

1800

Radiocarbon determination (BP)

1750
1700
1650
1600
1550
1500
1450
1400
1350
1300
1250
300

350

400

450

500

550

600

650

700

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 • Tel: (305)667-5167 • Fax: (305)663-0964 • Email: beta@radiocarbon.com
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -23.3 o/oo)
Laboratory number

Beta-541287

Conventional radiocarbon age

390 ± 30 BP

95.4% probability
(69.2%)
(25.7%)
(0.5%)

1440 - 1524 cal AD
1571 - 1630 cal AD
1559 - 1562 cal AD

(510 - 426 cal BP)
(379 - 320 cal BP)
(391 - 388 cal BP)

68.2% probability
(53.5%)
(12.4%)
(2.3%)

1447 - 1496 cal AD
1601 - 1616 cal AD
1508 - 1511 cal AD

(503 - 454 cal BP)
(349 - 334 cal BP)
(442 - 439 cal BP)

41SR459-2
390 ± 30 BP

Charred material

Radiocarbon determination (BP)

750

600

450

300

150

0

-150
1350

1400

1450

1500

1550

1600

1650

1700

1750

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 • Tel: (305)667-5167 • Fax: (305)663-0964 • Email: beta@radiocarbon.com
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -24.1 o/oo)
Laboratory number

Beta-541288

Conventional radiocarbon age

1590 ± 30 BP

95.4% probability
(95.4%)

406 - 542 cal AD

(1544 - 1408 cal BP)

68.2% probability
(40%)
(16.7%)
(11.5%)

486 - 534 cal AD
448 - 472 cal AD
420 - 435 cal AD

(1464 - 1416 cal BP)
(1502 - 1478 cal BP)
(1530 - 1515 cal BP)

41SR459-3
1590 ± 30 BP

Charred material

1800

Radiocarbon determination (BP)

1750
1700
1650
1600
1550
1500
1450
1400
1350
1300
300

350

400

450

500

550

600

650

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 • Tel: (305)667-5167 • Fax: (305)663-0964 • Email: beta@radiocarbon.com
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -24.9 o/oo)
Laboratory number

Beta-541289

Conventional radiocarbon age

1640 ± 30 BP

95.4% probability
(75.6%)
(16%)
(3.8%)

336 - 436 cal AD
486 - 534 cal AD
446 - 472 cal AD

(1614 - 1514 cal BP)
(1464 - 1416 cal BP)
(1504 - 1478 cal BP)

68.2% probability
(59%)
(5.6%)
(3.7%)

380 - 428 cal AD
354 - 366 cal AD
497 - 505 cal AD

(1570 - 1522 cal BP)
(1596 - 1584 cal BP)
(1453 - 1445 cal BP)

41SR459-4
1640 ± 30 BP

Charred material

1900

Radiocarbon determination (BP)

1800
1700
1600
1500
1400
1300
1200
150

200

250

300

350

400

450

500

550

600

650

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).

Beta Analytic Radiocarbon Dating Laboratory
4985 S.W. 74th Court, Miami, Florida 33155 • Tel: (305)667-5167 • Fax: (305)663-0964 • Email: beta@radiocarbon.com
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -24.1 o/oo)
Laboratory number

Beta-541290

Conventional radiocarbon age

400 ± 30 BP

95.4% probability
(76.3%)
(19.1%)

1436 - 1522 cal AD
1574 - 1624 cal AD

(514 - 428 cal BP)
(376 - 326 cal BP)

68.2% probability
(60.8%)
(7.4%)

1444 - 1490 cal AD
1602 - 1611 cal AD

(506 - 460 cal BP)
(348 - 339 cal BP)

41SR459-5
400 ± 30 BP

Charred material

Radiocarbon determination (BP)

750

600

450

300

150

0

-150
1350

1400

1450

1500

1550

1600

1650

1700

1750

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -24.2 o/oo)
Laboratory number

Beta-541291

Conventional radiocarbon age

440 ± 30 BP

95.4% probability
(94%)
(1.4%)

1416 - 1490 cal AD
1602 - 1610 cal AD

(534 - 460 cal BP)
(348 - 340 cal BP)

68.2% probability
(68.2%)

1430 - 1462 cal AD

(520 - 488 cal BP)

41SR459-6
440 ± 30 BP

Charred material

750

Radiocarbon determination (BP)

600

450

300

150

0

-150
1300

1350

1400

1450

1500

1550

1600

1650

1700

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -23.8 o/oo)
Laboratory number

Beta-541292

Conventional radiocarbon age

310 ± 30 BP

95.4% probability
(95.4%)

1485 - 1650 cal AD

(465 - 300 cal BP)

68.2% probability
(51.8%)
(16.4%)

1521 - 1591 cal AD
1620 - 1642 cal AD

(429 - 359 cal BP)
(330 - 308 cal BP)

41SR459-7
310 ± 30 BP

Charred material

750

Radiocarbon determination (BP)

600

450

300

150

0

-150
1350

1400

1450

1500

1550

1600

1650

1700

1750

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -26.2 o/oo)
Laboratory number

Beta-541293

Conventional radiocarbon age

1350 ± 30 BP

95.4% probability
(88.4%)
(7%)

637 - 714 cal AD
744 - 765 cal AD

(1313 - 1236 cal BP)
(1206 - 1185 cal BP)

68.2% probability
(68.2%)

650 - 680 cal AD

(1300 - 1270 cal BP)

41SR459-8
1350 ± 30 BP

Charred material

1600

Radiocarbon determination (BP)

1500

1400

1300

1200

1100

1000
550

600

650

700

750

800

850

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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BetaCal 3.21

Calibration of Radiocarbon Age to Calendar Years
(High Probability Density Range Method (HPD): INTCAL13)

(Variables: d13C = -25.0 o/oo)
Laboratory number

Beta-541294

Conventional radiocarbon age

1310 ± 30 BP

95.4% probability
(68%)
(27.4%)

656 - 727 cal AD
737 - 769 cal AD

(1294 - 1223 cal BP)
(1213 - 1181 cal BP)

68.2% probability
(50.1%)
(18.1%)

662 - 710 cal AD
746 - 764 cal AD

(1288 - 1240 cal BP)
(1204 - 1186 cal BP)

41SR459-9
1310 ± 30 BP

Charred material

1600

Radiocarbon determination (BP)

1500
1400
1300
1200
1100
1000
900
575

600

625

650

675

700

725

750

775

800

825

Calibrated date (cal AD)

Database used
INTCAL13

References
References to Probability Method
Bronk Ramsey, C. (2009). Bayesian analysis of radiocarbon dates. Radiocarbon, 51(1), 337-360.

References to Database INTCAL13
Reimer, et.al., 2013, Radiocarbon55(4).
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Quality Assurance Report
This report provides the results of reference materials used to validate radiocarbon analyses prior to reporting. Known-value
reference materials were analyzed quasi-simultaneously with the unknowns. Results are reported as expected values vs
measured values. Reported values are calculated relative to NIST SRM -4990B and corrected for isotopic fractionation. Results
are reported using the direct analytical measure percent modern carbon (pMC) with one relative standard deviation. Agreement
between expected and measured values is taken as being within 2 sigma agreement (error x 2) to account for total laboratory
error.
Report Date:
Submitter:

November 01, 2019
Dr. Katherine Seikel

QA MEASUREMENTS
Reference 1
Expected Value:

0.40 +/- 0.04 pMC

Measured Value:

0.40 +/- 0.03 pMC

Agreement:

Accepted

Reference 2
Expected Value:

129.41 +/- 0.06 pMC

Measured Value:

129.43 +/- 0.34 pMC

Agreement:

Accepted

Reference 3
Expected Value:

96.69 +/- 0.50 pMC

Measured Value:

97.10 +/- 0.28 pMC

Agreement:

COMMENT:

Accepted

All measurements passed acceptance tests.

Validation:

C-22 AmaTerra Environmental, Inc.

Date:

November 01, 2019
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Raw Lithic Data
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Table D.1. Debitage counts per analysis type.

6

1
1

2

2

1

1

2

20-30

33

7

4

10

7

2

2

1

0-20

28

2

12

6

4

2

2

2

2

20-30 261

6

5

181

19

2

2

2

20-30 240

36

26

108

46

2

2

3

30-40

70

4

9

19

15

10

2

2

3

30-40

25

5

7

4

1

1

1

3

3

1

97.22-97.02

73

9

9

15

7

15

2

10

3

3

1

97.22-97.19

49

7

11

19

2

4

5

1

330

58

30

87

4

5

1

21

3

1

2

7

2
1

1

9

6

1

10-20

87

5

9

34

12

15

5

9

6

1

10-22 748

2

11

48

218

7

108

91

66

9

6

2

22-30 156

1

3

19

38

7

23

40

6

16

4

1

30-40

53

4

18

7

13

2

3

16

4

1

30-40

27

1

5

7

7

16

4

2

40-50

63

11

3

14

1

1

6

19

26

12

6

2

7

1

2
2

1

2

44

1

1

2

1

51

5

6

3

8

5
3

2

2

4

2

38 130

1

1
4

21

19
1

1

5

11

7
38

1

2

1

2

1

Type 15

10-20

Type 14

1

2

Type 13

1

7

Type 12

1

13

Type 11

1

Type 10

12

Type 9

Type 3

1

Type 8

Type 2

40

Type 7

Type 1

10-20

Type 6

Total Count

1

Type 5

Level

1

Type 4

Unit

1

Depth

Feature

Analytical Nodule

4

1

3

1

10
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Table D.1. Debitage counts per analysis type (continued).

D-4

10-20

6

2

1

1

1

2

20-30

33

10

3

1

3
1

17

1

2

2

1

0-20

28

12

1

2

2

2

20-30

261

38

6

5

194

5

2

2

2

20-30

240

30

1

5

191

3

2

2

3

30-40

70

19

3

3

2

2

3

30-40

25

6

1

16

1

3

3

1

97.22-97.02

73

20

5

41

3

3

1

97.22-97.19

49

5

4

5

1

330

107

37

11

153

4

5

1

21

3

1

1

12

9

6

1

10-20

87

12

3

9

6

1

10-22

748

137

17

19

573

9

6

2

22-30

156

30

7

6

113

16

4

1

30-40

53

21

5

3

19

16

4

1

30-40

27

7

1

1

15

16

4

2

40-50

63

10

3
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5

Other

1

Radial Break

1

Uniface Retouch

1

20

Blade

2

Bipolar

5

Alternate

12

Notching

40

Pressure

Primary

10-20

Biface Thinning

Complex

1

Shatter

Level

1

Simple

Unit

1

Depth

Feature

Total Count

Technological Class

1

1

32

1

13
1

9
2
1

2
20

1

10
1
4
22

50

2
5
3
1
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Table D.1. Debitage counts per analysis type (continued).

2

15

2

4

3

3

7

3

4

8

6

8

3

2

0

5

Treated

1

1

3

Burned

4
1

1

100

23

75-99

1

51-75

3

26-50

4

Thermal

1-25

2

40

Indet

Crushed

Abraded

Cortical

10-20

Faceted

1

Cortex %

Flat

Level

1

Total Count

Unit

1

Depth

Feature

Platform

11

4

1

4

1

1

16

3

1

12

1

1

1

1

10-20

6

1

1

2

20-30

33

2

2

1

0-20

28

2

1

4

2

2

2

20-30

261

1

3

2

1

215

7

14

7

8

10

72

14

2

2

2

20-30

240

1

1

1

2

209

5

9

8

2

7

103

9

2

2

3

30-40

70

1

6

1

49

4

6

3

3

5

41

3

2

2

3

30-40

25

1

1

20

1

3

1

3

3

1

97.22-97.02

73

4

2

51

6

3

7

4

2

97.22-97.19

2

7

4

22

69

33

12

1

1

9
8

7

3

3

1

49

1

1

1

1

1

41

4

2

4

5

1

330

9

12

8

10

15

212

40

33

12

11

4

5

1

21

1

1

14

2

2

1

2

9

6

1

10-20

87

1

1

67

5

6

2

4

3

44

6

9

6

1

10-22

748

2

522

46

68

39

38

35

741

2

9

6

2

22-30

156

1

1

92

12

19

7

13

13

120

11

16

4

1

30-40

53

5

39

5

4

2

1

2

20

4

16

4

1

30-40

27

17

2

2

2

2

2

16

1

16

4

2

40-50

63

41

8

5

3

3

3

37

6

2
5

1

2
1

1

5

3
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Table D.1. Debitage counts per analysis type (continued).

Largest Flake

Smallest Complete

Total Wt

1

10-20

40

33.8

0.4

189.3

1

1

1

10-20

6

3.8

0.1

5

1

1

2

20-30

33

9.2

0.2

60.4

2

2

1

0-20

28

3.4

0.3

32.5

2

2

2

20-30

261

3.5

0.1

131.9

2

2

2

20-30

240

1.8

0.2

112 Southern half

2

2

3

30-40

70

2.8

0.2

52.1

2

2

3

30-40

25

0.7

0.1

14.1

3

3

1 97.22-97.02

73

112.8

0.3

231.9

3

3

1 97.22-97.19

49

0.1

0.1

7.4

4

5

1

330

22.3

0.4

>400

4

5

1

21

1.3

0.1

9

6

1

10-20

87

3.1

0.1

9

6

1

10-22

748

12

0.8

>400 Extremely burned. Most "flakes" are very
generously defined as such.

9

6

2

22-30

156

8.5

0.3

182.8

16

4

1

30-40

53

9.9

1

80.3

16

4

1

30-40

27

3.3

0.1

16

4

2

40-50

63

6.7

0.2

D-6
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Comments

Level

1

Total Count

Unit

1

Depth

Feature

Weight

9 NE corner of unit.
38.6 NW corner of unit.

16 Feature fill.
104.4

Appendix D

Table D.2. Debitage counts from the BHT 1 control sample.

2

3

33

11

7

BHT 1

3 20-30

36

20

BHT 1

4 30-40

3

BHT 1

5 40-50

7

1

Other

1

2 10-20

Radial Break

1

BHT 1

Uniface Retouch

1

1

Blade

1

8

Bipolar

4

14

Alternate

2

0-10

Notching

Biface Thinning

6

1

Pressure

Shatter

4

BHT 1

Primary

3

Complex

9

Simple

3

Depth

3

Level

2

Unit

Total Count

Technological Class

Comments

Total Wt

Smallest Complete

Largest Flake

Total Count

Depth

Level

Unit

Weight

BHT 1

1

0-10

14

1.4

0.1

6.3 50x50 cm control unit in BHT 1.

BHT 1

2

10-20

33

1.9

0.2

19.9 50x50 cm control unit in BHT 1.

BHT 1

3

20-30

36

3.6

0.2

27.9 50x50 cm control unit in BHT 1.

BHT 1

4

30-40

3

6.6

0.3

9.7 50x50 cm control unit in BHT 1.

BHT 1

5

40-50

7

8.2

3.2

25.4 50x50 cm control unit in BHT 1.
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TYPE/SERIES

Tools

Complex
detachmentbased

Biface

Formal

Arrow

Starr

41SR459 Unit 5

11 Chipped stone

Tools

Core-based

Biface

Formal

Adze

Nueces Biface

41SR459 SD-4

4 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Indeterminate

41SR459 SD-2

13 Chipped stone

Tools

Core-based

Biface

Formal

Stage 3
Biface

Indeterminate

41SR459 SD-13

2 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Indeterminate

41SR459 SD-11

7 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Refugio

41SR459 Unit 4

12 Chipped stone

Tools

Core-based

Biface

Formal

Stage 2
Biface

Indeterminate

41SR459 SD-9

6 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Catan

41SR459 Unit 1

1 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Matamoros

41SR459 SD-6

14 Chipped stone

Tools

Core-based

Biface

Formal

Stage 2
Biface

Indeterminate

41SR459 SD-1

8 Chipped stone

Tools

Core-based

Biface

Formal

Adze

Nueces Biface

41SR459 SD-12

5 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Matamoros

41SR459 SD-10

3 Chipped stone

Tools

Complex
detachmentbased

Biface

Formal

Dart

Matamoros

41SR459 N/A

No Chipped stone
ID

Tools

Complex
detachmentbased

Flake

Modified

End/Side
scraper

Indeterminate

41SR459 SD-8

10 Chipped stone

Tools

Core-based

Nonbiface

Informal

Cobble
tool

Indeterminate

D-8

ID_
NO

AmaTerra Environmental, Inc.

FORM

SUBGROUP

6 Chipped stone

LOT_
NO

SUBCLASS

41SR459 SD-5

SITE_
NO

CLASS

GROUP

TECHNOLOGY

Table D.3. Lithic tool observations and measurements.

Appendix D

FLAKE_PATTERN

EDGE ANGLE 3

EDGE ANGLE 2

EDGE ANGLE 1

33.0

21.0

4.2

1.9

35

Chert

None
observed

Invasive pressure

41SR459 Unit 5

11

47.8

35.3

11.8

18.4

60

Chert

Thermal

Random

41SR459 SD-4

4

33.6

24.8

5.1

5.3

50

Chert

Thermal

Random

41SR459 SD-2

13

77.0

33.9

15.0

38.2

65

Siltstone

None
observed

Random

41SR459 SD-13

2

34.7

21.0

5.6

4.1

50

Chert

Thermal

Random

41SR459 SD-11

7

45.1

18.7

5.6

4.8

35

Chert

Thermal

Random

41SR459 Unit 4

12

64.8

49.8

18.7

55.3

70

Chert

Thermal

Random

41SR459 SD-9

6

39.2

21.3

7.8

7.1

55

Chert

None
observed

Random

41SR459 Unit 1

1

40.6

24.4

7.0

6.7

50

Chert

None
observed

Invasive pressure

41SR459 SD-6

14

84.4

54.1

23.5

79.2

35

60

Chert

Thermal

Random

41SR459 SD-1

8

37.6

42.0

9.6

13.6

90

70

Chert

None
observed

Random

41SR459 SD-12

5

34.5

24.2

5.2

5.1

40

Chert

None
observed

Random

41SR459 SD-10

3

33.3

18.4

6.0

3.4

50

Chert

None
observed

Invasive pressure

41SR459 N/A

No
ID

49.9

37.5

13.3

26.2

60

55 Chert

None
observed

Marginal edge
nibbling

41SR459 SD-8

10

61.4

54.1

35.6 111.8

70

Chert

None
observed

Invasive percussion

ID_
NO

65

ALTERATION

6

LOT_
NO

LITHOLOGY

MAX WIDTH

41SR459 SD-5

SITE_
NO

WEIGHT

MAX LENGTH

MAX THICKNESS

Table D.3. Lithic tool observations and measurements (continued).
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6 Not Observed Rejuvenated

41SR459

Unit 5

11 Not Observed Rejuvenated

41SR459

SD-4

4 Not Observed Rejuvenated

41SR459

SD-2

41SR459

SD-13

41SR459

SD-11

41SR459

Unit 4

41SR459

SD-9

6 Not Observed Rejuvenated

41SR459

Unit 1

1 Not Observed Rejuvenated

41SR459

SD-6

41SR459

SD-1

41SR459

CRUSHING

SD-5

FLAKING_
ATTRITION

41SR459

HAFTING_
EVIDENCE

LOT_
NO

FAILURE/
DISCARD

SITE_NO

STAGE

ID_
NO

PROXIMAL_
GRINDING

Table D.3. Lithic tool observations and measurements (continued).

Indet

Not Observed Not present

Not
Present

Exhausted

Observed

Distal

Impact/
bending

Not Observed Unifacial-bilateral- Not
opposing
Present

Hinge/
step

Not Observed Unifacialunilateral

2 Not Observed Rejuvenated

Impact/
bending

Not Observed Unifacial-bilateral- Not
opposing
Present

7 Not Observed Rejuvenated

Exhausted

Not Observed Not present

Not
Present

Perverse

Not Observed Bifacial-unilateral

Unilateral

Exhausted

Not Observed Unifacialunilateral

Distal

Indet

Not Observed Bifacial-bilateral

Not
Present

Indet

Not Observed Not present

Not
Present

8 Not Observed Rejuvenated

Exhausted

Not Observed Unifacial-distal

Distal

SD-12

5 Observed

Impact/
bending

Observed

Not
Present

41SR459

SD-10

3 Not Observed Rejuvenated

Exhausted

Not Observed Not present

Not
Present

41SR459

N/A

Indet

Not Observed Unifacialcircumferential

Not
Present

41SR459

SD-8

10 Not Observed Initial Reduc- Indet
tion

Not Observed Unifacial-distal

Not
Present

13 Not Observed Blank

12 Not Observed Blank

14 Not Observed Blank

Rejuvenated

No ID Not Observed Final Stage
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Unifacial-distal

Bifacial-bilateral

Unilateral

Appendix D

41SR459 SD-5

6 Not Present Deep distal
(>5mm)

41SR459 Unit 5

11 Not Present Shallow distal
(<5mm)

41SR459 SD-4
41SR459 SD-2

TECHNOLOGY OBSERVATIONS

ID_
NO

POLISH 2

LOT_
NO

POLISH 1

SITE_
NO

SMOOTING

Table D.3. Lithic tool observations and measurements (continued).

Resharpened by alternate beveling. Slight polish on distal
surface but not along edges. MAN Type 2.
Proximal end is thermally damaged, may have been
heated to loosen the bindings for removal. MAN Type 3.

4 Not Present Shallow lateral
(<5mm)

Impact fractured tip, appears to have been stemmed but
the stem is broken off at the shoulders. MAN Type 2.

13 Not Present Not present

Chunky biface that appears to have been discarded due
to failure to thin along a lateral edge (it has stacks and
crushing from failed removals). MAN Type 4.

41SR459 SD-13

2 Not Present Shallow lateral
(<5mm)

Alternately beveled distal dart point with the proximal
end snapped off. Made on a flake with a very thin
proximal portion. MAN Type 2.

41SR459 SD-11

7 Not Present Deep distal
(>5mm)

Small alternately beveled Refugio point with just the
distal tip snapped off. Resharpening is asymmetrical,
could have been a knife. MAN Type 3.

41SR459 Unit 4

12 Not Present Not present

41SR459 SD-9

6 Not Present Deep distal
(>5mm)

Slight alternate beveling present, distal end slightly
crushed from impact. MAN Type 2.

41SR459 Unit 1

1 Not Present Not present

Well made point on a coarse chert, probably why polish
doesn't show up. MAN Type 6.

41SR459 SD-6

14 Not Present Shallow distal
(<5mm)

41SR459 SD-1

8 Not Present Shallow distal
(<5mm)

Small, triangular, most likely worn out bifacial adze. MAN
Type 10.

41SR459 SD-12

5 Not Present Deep distal
(>5mm)

Distal end was broken by impact, looks like an attempt
was made to rejuvenate it, but then it was abandoned.
One lateral proximal edge appears ground. MAN Type 2.

41SR459 SD-10

3 Not Present Not present

Small Matamoros point with extensive bifacial
resharpening. Sharpened to a nub, with no signs of use at
this stage. MAN Type 2.

41SR459 N/A

No Not Present Shallow distal
ID
(<5mm)

41SR459 SD-8

10 Not Present Shallow distal
(<5mm)

Proximal half of an early stage biface with cortex along
one edge. Opposite edge is battered (chopper-like). MAN
Type 2.

Shallow
lateral
(<5mm)

Shallow
lateral
(<5mm)

Early stage biface with some cortex still on one face.
Doesn't appear finished, but two bright polish spots are
present (distal and lateral), so it may have been lightly
used. MAN Type 3.

Scraper (end and both sides) made on a cortical flake
with the edges unifacially trimmed. Provenience uncertain. MAN Type 2.
Modified chert cobble with the distal end unifacially
trimmed to look like a scraper or chopper. Edge is uneven
and somewhat serrated though. MAN Type 2.
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